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Introduction to the First Quarter.

The first quarter of geometry will deal with logic

procedures, basic geometry, probability, and the beginning

of two column proofs.

The logic part will be used to demonstrate that if you

have a definite method for solving a problem, instead of

hap hazardly guessing, the problem is more easily solVed.

The unit on probability is an introduction into the

terminology of probability and involves examining the outcomes

of tossing coins and rolling dice.

The rest of the quarter is spent on developing the

ideas necessary for two-column proofs.



Objectives.

During this quarter's work, you will increase your

knowledge of careers in transportation and of some of the basic

requirements necessary for every job.

You will increase your awareness of skills necessary

for methods of logically analysing thoughts Ind for working

out certain types of navigation problems.

Given a logic problem that can be solved systematically,

you will be able to set up some kind of procedure to aid

your finding the correct solution, and then find the correct

solution for at least half the problem.

Given a group os statements that can be represented by

Venn diagrams, you will be able to reach a valid conclusion

relating to the given statements. Given a test covering the

above mentioned skills, you should get 60% of the test questions

correct.

Given many groups of objects, you shouldbe able to

examine the particular objects of a group and then make a general

statement about the entire group. The test for the above skills

will be a lab test. You will take the test in groups of three

or four students and then the teacher will determine your

proficiency.



Given the necessary data, you should be able to find

the probability of an event happening, as demonstrtted by

correctly answering questions asked of you during an oral exam.

Given an angle to measure with a protractor, you will

measure the angle within one degree.

Given the measure of two angles of a triangle, ycu will

find the measure of the third angle within one dewed.

Given two parallel lines cut by a transversal, you will -

name eight pairs of equal angles.

Given the height of a pseudo-lighthouse, a theodolite

to measure angles with, and a table of angles of depression,

you will measure distances from the pseudo-lighthouse to

various pseudo-boats to the nearest whole number of feet.

Given a statement to prove - within the framework of

unit 332 - you will be able to form a rigorous proof of this

statement using the following phrases in your reasoning:

substitution
angle addition
addition property of equality
angle bisection
supplementary angles
complementary angles
vertical angles
all right angles are equal
perpendicular lines form right angles

Given a test covering the above mentioned materials,

you will be able to answer 69% of the questions correctly.
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Given a statement to prove - wththin the framework of

sub-units 332 and 336 - you will be able to form a rigorous

proof of this statement using the following phrases in your

reasoning:

corresponding angles
alternate interior angles
the sum of the angles in a triangle is 1800

Given a test covering this material, you will demonstrate

your proficiency by getting at least 60% of the problems correct.
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Rationale:

Intuition is fine, sometimes. Guess work is quick,

except when you guess wrong. A systematic approach 'to solving

a problem is usually the best way to be sure your problem

gets solved correctly.

This unit develops several "systematic approaches"

for solving those familiar logic problems that always seem

impossible at first glance.

Behavioral Objectives:

Given a logic problem -aat can be solved systematically,

you will be able to set up some kind of procedure to aid

your finding the correct solution, and then find the correct

solution for at least half the problem.
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Pre-evaluation:

Nine men Brown, White, Adams, Miller, Green, Hunter,

'Knight, Jones, and Smith - play the several positions on a

baseball team. (The battery consists of the pitcher and the

catcher; the infield consists of the first, second, and third

basemen and the shortstop; the outfield consists of the right,

left, and center fielders). Determine from the following data,

the position played by each man.

a. Smith and Brown each won $10 playing poker with the

pitcher.

b. Hunter was taller than Knight and shorter than White,

but etch of these weighed more than the first baseman.

c." The third baseman lives across the corridor from

Jones in the same apartment house.

d. Miller and the outfielders play bridge in their spare

time.

e. White,Miller,and Brown, the right fielder, and the

,center fielder were bachelors; the rest were married.

f. Of Adams and Knight, one played outfielder position.

g. The right fielder was shorter than the center fielder.

h. The third baseman was brother to the pitcher's wife.

i. Green was taller than the infielders and the battery,

except for Jones, Smith, and Adams.

j. The third baseman, the shortstop, and Hunter made

#15a each speculating in U.S. Steel.

k. The second baseman was engaged to Miller's wife.
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1. The second baseman beat Jones, Brown, Hunter and

the catcher at cards.

m. Adams lives in the same house as his own sister

but dislikes the catcher.

n. Adams, Brown, and the shortstop lost $200 each

speculating in copper.

o. The catcher had three daughters, the third baseman

had two sons, but Green was being sued for divorce.

Three men - A, B and C - are aware that all three of them

are "perfect logicians" who can instantly deduce all the con-

sequences of a given set of premises. There are four red and four

green stamps available. The men are blindfolded and two stamps

are pasted on each man's forehead. The blindfolds are removed.

A, B and C are asked in turn: "Do you know the color of your

stamps?" Each says: "No." The question is then asked of A once

more. He again says: "Np." B is now asked the question, and

replies: "Yes." What are the colors of B's stamps?

.



IInformation Sources:

1. Read Data brief # 1 "The Hats"

2. Read Data brief 4 2 "Who Dunnit?"

3. Read Data brief # 3 "Buddies"

4. Read Data brief # 4 "Conglomeration"

Data Brief 4 1

Of the three prisoners in a certain jail, one hau normai

vision, the second had on1N- one eye, and the third wazi totally

blind. Ill were of at lna3t averacje intelli(:ence. The jailer

told the prisoners that frOrl three white hats and two red hats

he would select threc and out them on the prisoner's heads.

;.ach was prevented from seeing what color hat wa- placed on hiz

own head. They ':-re brow:ht together, and the jailer offinted

Efroccle to the Prisoner with normal vision if he could tell

that co3or hat was on his head. The prisoner confessed that

he couldn't tell. %ext-the jailer offered freedom to the priso-

ncr with only one eye if lie could tell what color hat vas on

his head. The second prisoner confessed that he couldn't tell.

The jailor aid not bother making the offer to the blind prisoner

but acIreed to extend the sape terms to him when he rade the

request. The ulind prisoner then smileu broadly and said:

"1 do not need to have my siciht:

From what my friends with eyes have said
I clearly see ry hat is

lu
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Below is a list of all possible ways a hat can be

chosen.

2 eyes 1 eye blind

1 w w w

2 w r r

3 r w r

4 r r w

5 w w r

6 w r w

7 r w w

Since only two red hats were used at the most, if two

eyes saw two red hats he would know that ! 1,...as white and

would have said so. But he didn't know. Therefore # 2

above is not possible.
Ap.

By the same reasoning 1 eye couldn't tell he was white

so he must not have seen two red hats. So # 3 is out.

Also, 1 eye knows he azd blind don't both have

red hats, because two eye didn't say anything.

Therefore if 1 eye saw a red hat on blind, he would

know that he himself must be white, because they both weren't

red. But he didn't know this since he didn't speak. Therefore

1 eye couldn't have seen a red hat on the blind man.

Therefore the blind man, who reasoned this all out, must

be white.
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Data Brief # 2

Benno Torelli, genial host at Hamtramcks most exclusive
ghtclub, was shot and killed by a racketeer gang because he
:11 behind in his protection payments. After considerable
'fort on t':ie part of the police, five men were brought before

= the Distri.:t Attorney, who asked them what they had to say for
iemselves. I:ach of the men made three, two true and one false.
eir statements were:

Le£ty:u I did not kill Torelli. never owned a revolver.
("Spike cad it.

11.

Red: I did not kill '2orelli. -I never owned a revolver. lau

C
Spike:Tother

guys are passing the buck.

2)
I am innocent, Lutch is the guilty man..."%Lof lied
when he said I did it.

Dopey:0-4 any innocent.LI never saw Butch before.-:-Spike is
(;)

k .

_guilty.

Butch: "`I did not hill Torelli. ``""Red is the guilty man.\--opey
and I are old pals.

WHODUi4NIT?

Start this way. If Butch #1 is false, then Butch t 2

is true. But this would say that both Butch and Red'did the

killing, which can't be. Therefore your original assulution

is false, and it must be true that Butch did not kill Torelli.

Use the same type of reasoning on Dopey # 1 and #3.

Use it also on Lefty # 1 and # 3.

Who Dunnit?



Data Brief # 3

The sentences in the problem below are taken out of

their paragraph form to make it easier to demonstrate how

fto solve this problem.

I
Five men who were buddies in the last war are having a

reunion. They al-e White, Brown, Peters, Harper, and Nash,

who by occupation ore printer, writer, barber, neurologist,

and heating-contractor, though not necessarily in that order.

By ccincidence they live in the cities of White plains,

Brownsville, Petersburg, !:arper's Ferry, and Nashville, though

not necessarily in that order. But,

his,

1. nor does the name of his occupation have the same

initial as his name

3. or the name of the city in which he lives.

4. The barber doesn't live in Petersburg,

5. and Brown is niether heating-contractor nor printer --

6. nor does he live in Petersburg or Harper's Ferry.

7. Mr. Harper lives in Nashville and is niethre

barber or writer.

8. White is not a resident of Brownsville,

9. no is Nash, who is not a barber, nor a heating-

contractor.

What city does Nash Live in. (See the next page for

this problem written without numbered sentences.)
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Five men who were buddies in the late war are having a reu-

nion, They are White, Brown, Peters, Harper, and Nash, who by

lcupation are printer, writer, barber, neurologist, and heating-

contractor. By coincidence, they live in the cities of White

dins, Brownsville, Petersburg, Harper's Ferry, and Nashville,

t no man lives in the city having a name similar to his, nor

does the name of his occupation have the same initial as his

me or the name of the city in which he lives.

The barber doesn't live in Petersburg, and Brown is neither

ting - contractor nor printer nor does he live in Petersburg

liArnOrIQ rny'rt, . .

(1114,..1,

barber nor writer. White is nota resident of Brownsville, nor is

sh, who is not a barber, nor a heating-contractor.

If you have only the information given above, can you deter-

mj e the name of the city in which Nash resides?
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Due to f 3 the following items are crossed out.

Because of this last information, you can see that iiarncr

is a nrinter, and therefore no one else can be a nrinzer.

See if you can finish it from here.
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Data Brief # 4

The mixture of problems in activity # 4 can be solved

taing many different approaches. Some of these approaches

have already been discussed. In every case possible, set

up a table to aid your finding the solution.



Activity # 1

'Three men go by turn into a dark closet where hang five hats,

rthree red and two blue. Out they come, each man forbidden

to look at his own hat, but permitted to look at the hats

lof the others in an effort to tell the color of his own.

A glances at B and C, and says, "I don't know what color

"hat I have one." B, who is eaually intelligent, looks

around and says, "Nor do I know that color hat I have on."

That color hat was C wearing and hat was C wearing and hosii

did he figure it out?

Three men are blindfolded and told that either a red or

green hat will be placed on each of their heads. After this is

done, the blindfolds are removed; the men are asked to raise a

hand if they see a red hat, and to leave the room as soon as

they are sure of the color of their own hat. All three hats

happen to be red, so all three men raise a hand. Several minutes

go by until one of them who is more astute than the others, leaves

the room. How did he deduce the color of his hat?
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Activity # 2

Daniel Kilraine was killed on a lonely road, two miles from
Pontiac at 3:30 a.m:, March 17, 1952. Otto, Curly, Slim,-Mickey,
3Land the Kid were arrested a week later in Detroit and questioned.
Each of the five made four statements, three of which were true
nd one of which was false. One of these men killed Kilraine.

(Whodunnit? Their statements were:

Otto: I was in Chicago when Kilraine was murdered. I never
killed anyone. The Kid is the guilty man. Mickey and I are pals.

Curly: I did nct, kill Kilraine. I never owned a revolver in
life. The Kid knows me. I wa..; in Detroit the night of March 17.

Slim: Curly lied when he said he never owned a revolver; The
muru'r was committed on St. Patrick's Day. Otto was in Chicago at
this time. One of us is guilty.

Mickey: I did not kill Kilraine. The Rid never has been in
ontiac. I never saw Otto before. Curly was in Detroit with me

.311 the night of March 17.

The Kid: I did not kill Kilraine. I have never been in Pontiac.
never saw Curly before. Otto lied when he said I am guilty.



Activity # 3

BRAIN TEASER

HERE IS A:: I:,TERESTI:;G = WHICH WILL TEST YOUR LOGICAL ABILITY. ALL THE

is _:.TS hELI)ED TO AhSWE 'IiIE QESTIO:.S POSED ARE COETAII02 IN STATE:a:NTS 1-15

PtrICA:.

.
There are five houses, each of a different color and inhabited iy

men of different nationalities, with different pets, drinks and cigarettes.

The Englisl men lives in the red house.

The Epaniar owns t,c dog.

4. Coffee if. drill!: in the green house.

The Uhrainisn drinLs tea.

C. The rreen :lease is isediately'to the right of the ivory house.

The old Cold :.s.oi-ser owns snails.

1,.......1

,

;;1i, Is drul.:. in Lis:. i :dole house.

life :.orwoi,i-,n lives in the first hou-;k: on 1_1: lea.

:`,:e Lan 1::.o so;ses t-,:sterli..q(is lives in 1:,,:_ house ncxt to th man

LL:.:h ti.: fc.,-:,

1:ool:: ar, s. ;::::,i i,-: house ne,:t to t::e :.ou3e where th,. horse is hunt .

The Luc) .,,i :,Lri%e sLoer dri:::..2.-orLn;e juice.

The Jilp-n.:::.: :,:r.o:ses i-,arliar.ents.

The ;:or,-; an liNco 1-1t to tLe lAue house..

:.o, 11;.o C.rins w,Iter? ao owns 1;:e zel:ra?

SEE THE NEXT PAGE FOR At AID TO THIS PROBLEM
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The Engineer

Smith, Jones and Robinson are the engineer, brakeman

and fireman on a train, but not necessarily in that order.

Riding the train are three passengers with the same three

surnames, to be identified in this problem by a "Mr." before

their names.

Mr. Robinson lives in Los Angeles

The brakeman lives in Omaha

Mr. Jones long ago forgot all the algebra he learned

in high school.

The passenger whose name is the same as the brakeman's

lives in Chicago.

The brakeman and one of the passengers, a distinguished

mathematical physicist, attend the same church.

Smith beat the fireman at billiards.

Who is the engineer?
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The members of a small loan company are Mr. Black, Mr. White,

Mrs. Coffee, Miss Ambrose, Mr. Kelly, and Miss Earnshaw. The

asitions they occupy are manager, assistant manager, cashier,

tenographer, teller, and clerk, though not necessarily in that

rder. The assistant manager is the manager's grandson; the

ashier is the stenographer's son-in-law; Mr. Black is a bache-

lor. Mr. White is twenty-two years old; Miss Ambrose is the

cllers step-sister; and Mr. Kelly is the managers neighbor.

Who holds each positon?
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T
Mrs. Adams, Mrs. Baker, Mrs, Catt, Mrs. Dodge, Mrs. Ennis

pnd that dowdy Mrs. Fisk all went shopping one morning at the

Emporium. Each woman went directly to the floor carrying the

article which she wanted to buy, and each woman bought only one

-irticle. They bought a book, a dress, a handbag, a necktie,

a hat, and a lamp.

All the women except Mrs. Adams entered the elevator on

the main floor. Two men also entered the elevator. Two women,

lArs. Catt and the one who bought the necktie, got off at the

second floor. Dresses were sold on the third floor. The two

90L eir (AL Lite ieeLLh iluvL. Ahe Wwuail whu Lhe

ot off at the fifth floor, leaving that dowdy Mrs. Fisk all

lone to get off at the sixth floor.

The next day Mrs. Baker, who received the handbag as a sur-

3rise gift from one of the women who got off at the second floor,

met her husband returning the necktie which one of the other

;omen had given him. If books are sold on the main floor, and

Mrs. Ennis was the sixth person to get out of the elevator,

-what did each of these women buy?





A woman recently gave a tea party to which she i-ited

five quests. The names of the six women who sat down at

the circular table were Mrs. Abrams, Mrs. Banjo, Mrs. Clive,

Mrs. Dumont, Mrs. Ekwall, and Mrs. Fish. One of them was

deaf, one was very talkative, one was terribly fat, one

simply hated Mrs. Dumont, one had a vitamin deficiency, and

one was the hostess.

The woman who hated Mrs. Dumont sat directly opposite

Mrs. Banjo. The deaf woman sat opposite Mrs. Clive, who sat

between the woman who had vitamin deficiency and the woman

who hated Mrs. Dumont. The fat woman sat opposite Mrs. Abrams,

next to the deaf woman and to the left of the woman who hated

Mrs. Dumont. The women who had a vitamin deficiency sat be-

tween nrs. Clive and the woman who sat opposite the woman

who hated Mrs. Dumont. Mrs. Fish, who was a good friend of

everyone, sat next to the fat woman and opposite the hostess.

Can you identify each of these lovely women?
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Activity # 4

Three neighbors, Mr. Carpenter, Mr. Mason, and

Mr. Painter, have different occupations. By a strange

coincidence, their names are the same as their trades,

but not necessarily respectively.

Of the following statements, only one is true.

Mr. Carpenter is not a painter.

Mr. Mason is not a carpenter.

Mr. Carpenter is a carpenter.

Mr. Mason is not a painter.

ho has what occupation?

-Acres, Kull, Do !'aria, and Scott are sports-car drivers
ho:;e cars are lv,r:reedes, Austin-Healey, Porsche, and

Ilar;nratti--though not necessarily respectively. The

following statcronts are true:

a. roth Hull and the driver of the raseratti have spent

weep ends with the river o the Austin Healey.

Acr:.s and De varia wore at the trac }: the day the Porsche

driver ran over a Sidnesn cat.

c. The flaseratti driver who has helped Scott to get rmnber-
shin in the Cear-Do x Club is planning to do the same

for P.cres.

. Acres had not yet met De aria.

Ouestic "n: Who drives Wlich car?
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Five men are in a poker game: Brown, Perkins, Turner,

Jones, and Reilly. Their brands of cigarettes are Luckies,

awls, Kools, Old Golds, and Chesterfields, but not necessar-

ily in that order. At the beginning of the game, the number of

Lgarettes possessed by each of the players was 20,15,8,6, and

but not necessarily in that order.

During the game, at a certain time when no one was smoking,

le following conditions obtained:

a. Perkins asked for three cards.

b. Reilly had smoked half of his original supply, or one

less than Turner smoked.

c. The Chesterfield man originally had as many more, plus

half as many more, plus 2 1/2 more cigarettes than he

now has.

d. The man who was drawing to an inside straight could taste

only the menthol in his fifth cigarette, the last one he

smoked.

e. The man who smokes Luckies had smoked at least two m, .e

than anyone else, including Perkins.

f. Brown drew as many aces as he- originally had cigarettes.

g. No one had smoked all his cigarettes.

h. The Camel an asks Jones to pass Brown's matches.

How many cigarettes did each man have to begin with, and of

gnat brand?
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Andy, Bob, Charlie, Don, and Ed started together for their

vacation resorts driving a baby Austin, Buick, Cadillac,

Ford, and Oldsmobile. Each agreed to send a postcard to the

home of all of the drivers each time he crossed a new

state line. The clues are:

a. Don went to a different resort this year to avoid playing

golf with the Olds driver:

b. Men the group arrived at a crowded ferryboat, Andy,

though the last one in line, was the only one to get

across on that trip. Be received five more cards than

he mailed.

c. Don, brbther of the Buick driver, dropped back from

the group because his daughter was holding hands with

fho hankor/g Gen ;11-innA.

d. The name of Charlie car has as many letters as the

number of cards he sent out, plus half of that many,

plus the fraction 1/2. Andy sent out twice as many

cards as Charlie.

e. When the Olds driver had half his number of states, he

sic=naled to Bob that Andy was entering his vacation

place.

f. Ed wished the Ford driver luck on the remainder of his

journey.

q. nub sent out the seine number of postcards as he rpceivPd

but the Ford driver did not do so well on this score.

Quef;tins: 7einnt3fy each driver's car.

Hew any states did each entcir?



Three neighbors, :!r. Carpenter, Mr. :lasom, and

Mr. Painter, have different occupations. By a stranae

coincidence, their names are the same as their trades,

but not necessarily respectively.

Of the following statements, only one is true.

Mr. Carpenter is not a painter.

Mr. Mason is not a carpenter.

Mr. Cappenter is a carpenter.

Mr. Mason is not a painter.

'.ho has what occupation?



Post-Teit:

Joe and the third baseman lived in the same building.

Bob, Joe and Frank and the catcher were beaten at golf by the

second baseman.

Fd was a very close friend of the catcher.

The center fielder was taller than the right fielder.

The shortstop, the third baseman and Frank each liked to go

to the races.

The pitcher's wife was the third baseman's sister.

Fill's sister was enraged to the second baseman.

Bob and Harry each won from the pitcher at poker.

The catcher and the third baseman each had two children.

Jim decided to get a divorce.

All of the battery and the infield, except Harry, Joe, and Ed

were shorter than Jim.

Pill and the outfielders like to play fin Rummy together whenever

they could

Jack was taller vhan Frank. Tom was shorter than Frank. Fach

weighed more than the 1st baseman,

One of the outfielders was either Tom or Ed.

Rill , Rob and Jack, the center fielder and the right fielder were

bachelors. The othern were married.

Bob, Fd and the shortstop were teetotalers.

What is the name for the man at each position?



Ps

Post-Test:

r In a certain mythical community, politicians always lie,
4:1 non-politicians always tell the truth. A stranger meets
three natives, and asks the first of them if he is a politician.

e first native answers the question. The second native then
-ports that the first native denied teeing a politician. Then

the third native asserts that the first native is really a
2litician.

How many, of these natives are politicians?

On a certain train, the crew consists of three men, the
x.:akeman, the fireman, and the engineer. Their names listed
phabetically are Jones, Robinson, and Smith. On. the train are

=so three passengers with corresponding naves, Mr. Jones,

1obinson, and iir. Smith. The following facts are known:

a. nr. Robinson lives in Detroit.
b. --The brakeman lives halfway between Detroit and Chicago.

c. Mr. Jones earns exactly 520,000 a year.
d. Smith once heat the fireman at billiards.
e. The-brakeran's next-door neighbor, one of the three

passengers mentioned, earns exactly three times as
much as the brake-an.

f. The passenger living in Chicago has the same name as

the brakeman.

that was the engineer's name?



SUB-UNIT 314

raven a group of statements that can be represented by

Venn diagrams, you will be able to reach a valid conclusion

relating to the given statements.

Given a test covering the above mentioned skills, you

should get 60% of the test gut3tions correct.

Do W/S 314.2

Do W/S 314.4

Do W/S 314.6

Do W/S 314.7

Take Test 314



IN EACH DRAWING, GIVE A FULL DISCRIPTION OF
WHERE THE X'S ARE.

A

W/S 3.1h 9. P. 1

X





w/s 314.4 P. 1

DRAW THREE INTERLOCKING CIRCLES FOR EACH PROBLEM. LABEL

[-THEM Al B, C.

PUT X'S IN

1. A(113

-2. Anc

3. 13

4, linit
5, BUA

6. AUBUC

7, AnBuc

3. KuB

-Av(AnB)

10. A 1)(AnD

1_11, A u(AnB)

1-12.
A (V(CUB) C.)

LET 0 STAND FOR ORANGES AND LET C STAND FOR CITRUS

FRUIT. NOW DRAW TWO CIRCLES THAT STAND FOR 0 cs, C. SHOW THIS TO

I.THE TEACHER,!!!

DRAW TWO CIRCLES THAT STAND F)R APPLES AND FOOD

-SHOW TO THE TEACHER!!!!



W/S 31/1,4
F. 2

DRAW THREE CIRCLES THAT STAND FOR ORANGES, CITRUS FRUIT,

AND FOOD.
r.-

DRAW TWO CIRCLES THAT STAND FOR THE PHRASE "SOME MUSHROOMS
im.

ARE POISONOUS"
-:- .

BOYS"

PRAW TOW CIRCLES THAT STAND FOR "SOME MEN ARE IN THE ARMY"
-...-

-

DRAW TWO CIRCLES THAT STAND FOR "ALL THE GIRLS THAT ARE

DRAW THREE CIRCLES THAT STAND FOR

U_TRYTHING THAT IS BLUE

EVERY CAR

EVERY PONTIAC

.



WiS 311114 P.

EVERYTHING GREEN

EVERY LEAF
-r_

E EVERYTHING THAT IS EDIBLE
=

G ALL GIRLS

B ALL BOYS

S HIGH SCHOOL'STUDENTS

DRAW A VENN DIAGRAM OF THESE STATEMENTS

I HAVE A LEMON, THEN I HAVE A CITRUS FRUIT,

LOCATE THE SPOT WITHIN YOUR VENN DIAGRAM THAT REPRESENTS

1-THE FACT THAT I HAVE A CITRUS FRUIT BUT IT ISN'T A LEMON. MARK

FIT
WITH AN X.

IF I HAVE A LEMON, WHAT CAN YOU CONCLUDE FROM YOUR DIAGRAM7

IF I HAVE NO CITRUS FRUIT,-WHAT CAN YOU CONCLUDE?

IF I HAVE NO CITRUS FRUIT BUT DO HAVE A LEMON, WHAT CAN

YOU CONCLUDE?

3



w/s 7t14.4 P. It

IN SOME OF THE FOLLOWING PROBLEMS, THERE WILL BE TIMES

WHEN YOU CAN REACH NO CONCLUSION FROM THE GIVEN STATEMENTS. IF

-THIS IS SO, YOU MUST STATE "NO CONCLUSION"

rIVEN:
ALL EDSELS ARE LEMONS.

-STATEMENT: I HAVE A N EDSEL.

CONCLUSION?

STATEMENT: I HAVE A LEMON,

CONCLUSION??

STATEMENT: I HAVE A CORD.

CONCLUSION ??

STITEMENT: JOE'S FATHER SELLS EDSELS AND HE IS GOING TO GET ME

A GOOD ONE.

_ CONCLUSION???

RIVEN: ALL HIPPIES HAVE LONG HAIR,

STATEMENT: JOE IS A HIPPIE.

CONCLUSION???

STATEMENT: BILL DOES NOT HAVE LONG HAIR,

CONCLUSION???

STATEMENT: I HAVE LONG HAIR.

CONCLUSION???



w/s 7.P.4 P. 5

F
1-nIVEN: ANYONE WHO HAS LONG HAIR AND A BEARD IS A NO GOOD BUM

(SHOW YOUR DIAGRAM OF THIS STATEMENT TO THE TEACHER.)5'

r
-STATEMENT: JACK'S HAIR REACHES HIS SHOULDERS, AND HE HASN'T

SHAVED FOR SIX MONTHS.

1
CONCLUSION???

1 STATEMENT: JOHN IS A NO GOOD f4uti

CONCLUSION ? ??

STATEMENT: MARIE IS A NO GOOD BUM.

CONCLUSION???

I

rSTATEMENT:

"GIVE A PHYSICAL DESCRIPTION OF JESUS CHRIST"

CONCLUSION??

4HAT ARE YOUR COMMENTS ON THIS LAST CONCLUSION AND ON THE 'GIVEN'

AT THE TOP OF THE PAGE,

STATEMENT: MIKE HAS A BEARD.

CONCLUSION???

STATEMENT: BOB HAS LONG HAIR.

CONCLUSION??

ISTATEMENT:
SUSAN HAS LONG HAIR.

CONSLUSION??



W/S 314,4 P. 6

"GIVEN: AN EMPLOYER STATES THAT IF YOU WANT TO WORK FOR ME

YOU HAVE TO DRESS NICELY AND YOU PAVE TO BE CLEAN SHAVEN,

STATEMENT: SALLY'S CLOTHES HAVEN'T BEEN WASHED IN 6 WEEKS AND SHE

ISLEEPS IN THEM ALSO.

][ CONCLUSION???

fSTATEMENT:
JOE IS ONE OF THE BEST DRESSED MEN IN THE CITY. HE

EVEN TRIMS HIS BEARD EVERY DAY,

ICONCLUSION??

I
STATEMENT: BILLY DRIVES A NEW CADILLAC CONVERTIBLE AND IS CLEAN

SHAVEN

CONCLUSION???

STATEMENT: JACK WANTS TO WORK OF THIS MAN, BUT HE HAS A BEARD

AND NEVER WEARS SHOES OR A SHIRT.

CONCLUSION??

'STATEMENT: HENRY IS A PREITY GOOD DRESSER, MOST Or THE TIME.

HE HAS A RATHER NEAT BEARD AND HIS FATHER IS THE BOSS OF THE

MAN WHO SET THE EMPLOYMENT RULES, HENRY APPLIES FOR THE JOB.

CONCLUSION??



WJs 314,4 P, 7

IFIVEN: IF THE CAR IS IN THE GARAGE, THEN THE DOOR IS CLOSED,

IGIVEN: IF JONES IS AT HOME, THEN THE CAR IS IN THE GARAGE,

USING THE TWO ABOVE STATEMENTS DRAW A VENN DIAGRAM THAT

'ILLUSTRATES THEIR MEANING, (YOU WILL HAVE TO USE THREE CIRCLES),

CHECK YOUR DRAWING WITH THE TEACHER BEFORE GOING ANY FURTHER,

IACCORDING TO THE INFORMATION GIVEN ABOVE:

IF THE DOOR IS CLOSED JONES IS AT HOME"

TOR FALSE OR YOU DON'T KNOW.

IS THIS STATEMENT TRUE

"IF THE DOOR IS CLOSED AND THE CAR IS IN THE GARAGE, THEN JONES

IIS
AT HOME." IS THIS STATEMENT TRUE, FALSE, OR YOU CAN'T TELL?

I"JONES IS AT HOME" FROM THIS STATEMENT WHAT CAN YOU CONCLUDE?

"THE CAR IS IN THE GARAGE" '`THAT CAN YOU TELL FROM THIS?



r_

w/s 314,6 P. 1

DETERMINE THE VALIDITY OF THE CONCLUSION FOR EACH PROBLEM

"If your daughter Ainslie looks like Grace Kelly, she is

beautiful. But you say she does not look like Grace Kelly?
Alas, then your daugter Ainslie is not beautiful."

"The dormouse has not buried the worm, for if he wAs buried
the worm would he dead, and the worm is not dead."

"If and only if the priest is wearing red vestments, the Mass

is for a martyr. Now, we know that this Mass is for a martyr.
Therefore we know that the priest is wearing red vestments."

"Of course, this man is married, for if a man is married,

he has a wife, and this an has a wife."

"That orangutan is not irritated. How do I know? Listen,
my friend, if an orangutan is irritated, it growls, and
this oranautan is not growling."



w/s A14.6 p, 9

1.
"Either you are keeping a Pterodactyl in the bathtub or you

are meeting secretly with a cipher clerk from the embassy.
It Is impossible that you can be doing both. Mow, we have

found out that you have been meeting secretly with a cipher

clerl from the embassy. It is evident, therefore, that you
are not keening a pterodactyl in the bathtub."

' . "rither she loved me or she was deceiving me. I have con-
firned the fact that she loved me. So I know she was not
deceiving me."

"It can't he that the train has passed. if the train has
nassed, the green flag is up, and the green flag is not up."

"Either it's raining or it's not raining. It's not: raining.
Therefore, it's raining."



W/S 31111 Po It

(I) If you De Kooning's pictures, you have admirable
taste. (2) If you don't like abstract art, you don't have
admirable taste. Conclusion: If you don't like De Kooning's
picturles, you don't like abstract art.

-1. (I) Tither that dugong is sick or it is nervous. (2) If it
is not nervous, it will make a good pet for the children.
Conclusion; Either it's not nervous or it will make a good
net for the elildren.

. (I) Either that Jaguar does not belong to Francoise or she
borrowed it from Alain. (2) If she borrowed it from Alain,
she will get into trouble. (3) Tither she did not borrow it
from Alain or she won't get into trouble. Conclusion: That
Jaguar belongs to Francoise.

. (I) If the title is secure and a bank loan is withheld, we
carnot go ahead with construction. (2) We are going ahead with
construction. (3) The title is secure. Conclusion: The bank
loan is not withheld.



Ws 314.6 P, 3

. (I) If you have the Torah, vouhave wisdom. Conclusion:
If you have not wisdom, you have not the Torah.

. (I) Either the beta particles are not penetrating the metal
or the electron counter is off. (7) The beta particles are
nenetratina the metal. Conclusion: The electron counter is
off.

A
. (I) Either the man'sWarvard graduate or he is not worth

knowina. (2) He is worth knowing. Conclusion: He is not
a Harvard graduate.

(I) If being a martyr implies a saint, then Margaret Clitheroe
should be canonized. (2) It is not the case that one can be
a martyr and not be a saint. Conclusion: Margaret Clitheroe
should be canonized.



w!s 314,5 P, 5

IIR. (I) If Swann loves Odette, he is willing to endure the Ver-

durins. (2) Either Swann is jealous or he loves Odette.

(3) If Swann is willing to endure the Verdurins, he is jea-

lous. (A) Either Swann is not willing to endure the Verdurins

or he loves Odette. Conclusion: Swann loves Odette.

19. (I) If your mother comes, I leave. (2) If the children

don't keep quiet, I leave. (3) If I leave, your mother

does not come. (4) if the children keep quiet, then either

I leave or your mother comes. (5) Either the children are

not keeping quiet or I'm not leaving. Conclusion: If the

children keep quiet, then I'm not leaving.

I

I

I



OR EACH QUESTION CIRCLE EITHER TRUE

LIVEN:

was 314.7 P. 1

FALSE OR DON'T KNOW

ALL COMMUNISTS ARE ATHEISTS

ALL RUSSIAN POLITICIANS ARE COMMUNISTS

JONES SAY THAT HE IS AN AMERICAN AND BELIEVES IN NO RELIGION

(DRAW VENN DIAGRAMS FOR THESE STATEMENTS)

JONES IS A COMMIE. TRUE FALSE DON'T KNOW

ALL ATHEISTS ARE COMMUNISTS

TRUE FALSE DON'T KNOW

VLADIMIR SLOVOVITSKY IS A COMMIE

TRUE FALSE DON'T KNOW

VLADUSKY IS AN ATHEIST, A RUSSIAN AND IS NOT MIXED UP IN

POLITICS. BUT HE MUST BE A COMMUNIST.

TRUE FALSE DON'T KNOW

VISHNESVSKY IS AN ATHEIST AND A POLITICIAN, THEREFORE HE

-IS A COMMIE TRUE FALSE DON'T KNOW

JONES LIED. HIS REAL NAME IS KUSEVINSKY AND HE IS A RUSSIAN

PREMIER. THEREFORE I CAN'T TELL IF HE IS AN ATHEIST OR NOT.

TRUE FALSE DON'T KNOW



{(IVEN:

W/S 'gi11.7 P. 9

IF THE ROBBER CAMLIN THE DOOR, THEN IT IS AN INSIDE CRIME.

I- IF IT'S AN INSIDE CRIME, THEN THE BUTLER DID IT.

r

A..

THE ROBBER CAME IN THRU THE WINDOW, THEREFORE THE BUTLER 9

COULDN'T HAVE DONE IT, TRUE FALSE

THE BUTLER CAN PROVE HE WAS IN A RESTAURANT AT THE TIME OF

THE CRIME, BUT SINCE THE FRONT DOOR WAS OPEN, IT MUST BE AN

INSIDE JOB, TRUE FALSE

THE DOOR WAS CLOSED AND THE ROBBER DID NOT COME IN THAT

I WAY, THEREFORE IT COULDN'T BE AN INSIDE JOB. TRUE FALSE

THE BUTLER DIDN'T DO IT, WHAT CAN YOU CONCLUDE FROM THIS

STATEMENT?
_

.



. w/s 314.7 P.'3

EITHER IT'S SUNNY OUTSIDE OR I'M NOT GOING TO SCHOOL, IF

I DON'T GO TO SCHOOL I'LL FLUNK, IT'S SUNNY OUTSIDE, THEREFORE

i I WON'TFLUNK. TRUE OR FALSE

IF YOU ARE INTELLIGENT AND BEAUTIFUL (GIRL), YOU WILL BE

jMARRIED BEFORE YOU ARE 30.

MARIA IS INTELLIGENT AND BEAUTIFUL AND 41 WHAT CAN YOU

1 CONCLUDE?

ALICIA IS BEAUTIFUL BUT DUMB. THEREFORE SHE IS NOT

MARRIED, IS THIS A VALID CONCLUSION?

JOAN IS INTELLIGENT AND MARRIED. THEREFORE SHE IS

BEAUTIFUL. IS THIS A VALID CONCLUSION?



TEST at? 31'

DRAW VENN DIAGRAMS TO ILLUSTRATE EACH SET OF STATEMENTS

AND THEN WRITE DOWN YOU RCONCLUSION, ARRIVED AT PROM THESE DIAGRAMS.

IF THERE IS NO VALID CONCLUSION, STATE THIS.

1. ALL A Is B

ALL C IS A.

CONCLUSION?

ALL DOGS BITE MAILMEN.

SPOT BIT THE MAILMAN YESTERDAY.

CONCLUSION?

ALL GIRLS LIKE TO GO TO THE MOVIES

JANE IS A GIRL SCOUT,

CONCLUSION?

ALL BOYS LIKE CARS

SANDY DOESN'T LIKE CARS.

CONCLUSION?

ALL DOGS WAG THEIR TAILS AND BITE,

PIDO WAGS HIS TAIL AND BITES.

CONCLUSION?

ANYONE WHO PROTESTS IS A COMMUNIST

KURTNEVSKY IS A COMMUNIST

CONCLUSION?

JOHN IS EITHER A HIPPIE OR HE IS LAZY

HE IS A HIPPIE

CONCLUSION?



I SUB-UNIT '316- 318

11,316 THIS UNIT IS A REVIEW OF BASIC DEFINITIONS AND IDEAS

- -THAT SHOULD BE ARREADY FAMILIAR TO THE STUDENT. IT IS ALL

-LECTURE AND THERE IS NO TEST.

T-

1

318 GIVEN MANY GROUPS OF OBJECTS YOU SHOULD BE ABLE TO EXAMINE

LTHE PARTICULAR OBJECTS OF A GROUP AND THEN MAKE A GENERAL STATE-

MENT ABOUT THE ENTIRE GROUP.

THE TEST FOR THE ABOVE SKILLS WILL BE A LAB TEST. VOU

WILL TAKE THE TEST IN GROUPS OF THREE OR FOUR STUDENTS AND THE

TEACHER WILL DETERMINE YOUR PROFICIENCY.

F

1ATERIALS: GEOMETRY TEXTBOOK

LECTURE 316.2

DO w/s 316 2

LECTURE 316.4

DO ASSIGNED PROBLEMS

READ P. 53 55

DO ORAL AND WRITTEN EXERCISES WITH THE TEACHER P. 55-7

TAKE TEST 315 (LAB TEST)



P 1-12

1-12, 25-T2

1,2,,7
i 11-19 ALL



UNIT 320

Given the necessary data, you should be able to find the

probability of an -event happening as demonstrated by correctly

answering questions asked of you during an oral exam.

Materials: Insurance Company Booklet

Read each section and answer all questions. Show each

set of answers to the teacher. Do pages 1-11. Do not start

the section entitled "More On Sample Spaces" on page 11.

Do %:/s 320.4

Take Oral Test



A) Event (C.)

B) Sample Space

C) Probability of your event (theoretical): A/B P(E)T

D) Number of times you attempt your event

E) Number of times your event is successful

F) Probabilility of your event (actual): E/D P(E)
A

Probability of the complement of your event (theoretical)

(1 P (E ) )

T

W/S 320.4
Page 1



SUBUNIT 332

RIVEN A STATEMENT TO PROVE WITHIN THE FRAMEWORK OF THIS
UNIT YOU MUST BE ABLE TO FORM A RIGOROUS PROOF OF THIS STATEMENT
USING THE FOLLOWING PHRASES IN YOUR REASONING:

SUBSTITUTION
ANGLE ADDITION
ADDITION PROPERTY OF EQUALITY
ANGLE BISECTION
SUPPLEMENTARY ANGLES
COMPLEMENTARY ANGLES
VERTICAL ANGLES
ALL RIGHT ANGLES ARE EQUAL
PERPENDICULAR LINES.FORM RIGHT ANGLES

RIVEN A TEST COVERIN§ THE ABOVE MENTIONED MATERIALS, YOU
SHOULD BE ABLE TO ANSWER DUA OF THE QUESTIONS CORRECTLY.

MATERIALS: (EOMETRY TEXTBOOK

READ P. 123-7

DO ORAL EX. WITH THE TEACHER P. 19q #1,2,4,19

DO w/si332.2

DO w/s 332.4

DO WRITTEN EXb p.129-30, # 15-20,21,23,25

READ P. 130-4

DO ORALEX. WITH THE TEACHER P. 135 1 12

DO WRITTEN EX. P. 135-6 # 1-16, 23-32

READ P. 137-9

DO ORAL EX, WITH THE TEACHER P. 140

DO WRITTEN EX. ORALLY WITH THE TEACHER P. 141

DO WRITTEN EX. P. 142 21-28, 35,36,37

DO w/s 33218

TAKE TEST 332



332.2

1. WHY DOES 1 5+ L6 =L7

2. Z4 =12 (IVEN

I 6 =L2 RIVEN

Z 4 =L6 ?

3. 1 5 =12 GIVEN

L5 +L6 =L2 +L6 ?

L6 '11 GIVEN

L5 +L6 = /2 +11 ?

L5 + Z6 - L7 ?

12 + Ll= L9 ?

C7 = 19 ?



IF LOX = 115°

/Rox = 85°

isox = 45°

LTOX = 25°

WHICH ANGLE MEASURES

IF LQOX = A°

L ROX = B°

Lsox = C°

LTOX = D°

WHICH ANGLE MEASURES (B C)°

(A C)°

(B D)°

Tr

40°

79°

39°

90°

60°

1

i

.../s 332.4

/
X

IF B-C=C- D, WHAT TWO ANGLES HAVE THE SAME MEASURE.'

NAME TWO ANGLES OF WHICH RAY OQ IS A COMMON SIDE.



w/s 332.8

FOR EACH PROBLEM ON THE FOLLOWINr PAGES , YOU MUST DRAW

A PICTURE WHICH ILLUSTRATES THE PROBLEM, LABEL IT, AND THEN

WRITE DOWN WHAT IS GIVEN AND WHAT IS TO BE PROVED.

(DO NOT DO THE ACTUAL PROOF)

EXAMPLE. IN A RIGHT TRIANGLE THE LONGEST SIDE IS OPPOSITE THE

RIGHT ANGLE,

C

EXAMPLE:

4

PIVEN: RT. TRIANGLE ABC

PROVE: a > b, a > c

PROVE THAT THE SUM OF THE ANGLES IN A TRIANGLE IS 1°

GIVEN: LABC

PROVE: LA + LB + LC = 1RO°

fX4MPLE: IF TWO SIDES OF A TRIANGLE ARE EQUAL, THE ANGLES OPPOSITE
THOSE SIDES ARE EQUAL,

GIVEN: AC = BC

PROVE: L A = LB

)=



w/s 332.8
Page 1

1. If two angles of a triangle are equal, the sides opposite

thoie angles are.equal.

4
2. Tf the tIkee angles of a triangle are equal, the three sides

of the triangle are equal.

3. If a segment joins the midpoints of two sides of a triangle,
its length is one-half the length of the third side.

4. If a point is on the perpendicular bisector of a segment,

then the point is equidistant from the-end points of the

segment.

5. The segments jeiningothe midpoints of the opposite sides of

a quadrilateral bisect each other.



6. The bisectors of two adjacent supplementary angles form a

right angle.

7. rf the four sides of a quadrilateral are equal, any diagonal
Fill bisect the two angles whose vertices it connects.

8. The diagonals of a rhombus are perpendicular.

9. In an isosceles-triangle, a line drawn from the vertex to
the midpoint of Ow. base, is perpendicular to the base.

10. If the base angle bisectors of a triangle are equal, the
triangle is isosceles.



11. The perpendicular blsectors of two chords intersect at the
center of the circle.

12. The sum of the squares of the sides of a right triangle
.qual the square of the. hypotenuse.



Test 332

1. NAME THE ANGLE WHICH IS THE UNION OF
RAY AB AND RAY AC.

2. IF OA AND OP ARE OPPOSITE RAYS,
WHAT KIND OF AN ANGLE IS 15A0B?

3. IF RAY DX BISECTS LCDE, NAME TWO
ANGLES WHICH HAVE EQUAL MEASURE.

1.

2.

3.

Page 1

4. T P THE ANGLE ADDITION THEOREM IS THE AUTHORITY FOR
WRITING LSOT LROS = LROT.

5. T F THE MEASURE OF LSOT IS Y.
A

6. IN THE ABOVE FIGURE, Ai-LBC. RIND
1 IN DEGREES IF THE RATIO OF Z1 TO Z2 IS 5:2,

6.

IN_THE PROQF WHICH FOLLOWS SUPPLY THE REASONS WHICH HAVE BEEN
OMITTED. LTHOUGH YOU MAY NOT KNOW THE REASON FOR A PARTICULAR

STATEMENT, YOU MAY FILL IN LATER SPACES.

GIVEN: -011.6i, 6115 PROVE L 1 = / 2

PROOF

-STATEMENT
S.A01V-VIVIDM

7 b. LA013 and [COD are rt. A.

g c. ZA0B LCOD.

d. L1 + L3 LA0B;
L2 + L3 LCOD.

Me. LI + L3 L2 + L3.

fif. LI L2.

REASON

a. Given

b.

d.

e.

f.



TEST 332 PAGE 2

12.IP L 1 AND /2 ARE BOTH SUPPLEMENTARY TO / 3,
WHAT RELATION EXISTS BETWEEN Li AND L 2?

13. How MANY PAIRS OF VERTTrNL ANQLES ARE
FORMED WHEN TWO LINES INTERSECT?

14. AN ANGLE HAS A MEASURE OF 2X 19,

EXPRESS THE MEASUREMENT OF ITS COMPLEMENT.

15. IF TWO ANGLES ARE BOTH EQUAL AND COM-
PLEMENTARY, FIND THE MEASURE O EACH.

R S

12.

13.

14.

15.

16.

16, IN THE ABOVE FIGURE R. S, AND T ARE COLINEAR AND 1 ANDI 3
ARE COMPLEMENTARY. 41HAT KIND OF ANGLE IS L.?.

17, RIVEN A = X°. BY WHAT NUMBER OF DEGREES
DOES THE SUPPLEMENT OF LA EXCEED THE COMP-
LEMENT OF L A?

17.

IN QUESTIONS 18 AND 19 A STATEMENT IS GIVEN ACCOMPANIED BYA FIGURE,
F YOU WERE ATTEMPTING'TO PROVE THE STATEMENT, WHAT,WOULD BE THE

GIVEN AND TO PROVE IN TERMS OF THE FIGURE?

18, STATEMENT: IF TWO SIDES OF A TRIANGLE ARE
4 EQUAL, THE ANGLES OPPOSITE

THOSE SIDES ARE EQUAL.

C,
18. 'IVEN:

To PROVE:

19, STATEMENT: THE DIAGONALS OF A
PARALLELOGRAM BISECT
EACH OTHER,

7
19,

To PROVE:



TEST 332 PAGE 3

QUESTIONS 29 THRU 25 REFER TO THE FIGURE BELOW. CLASSIFY EACH-

STATEMENT AS TRUE OR FALSE.

If Z2 > 11, then 12 > Z3.

If 11 = LS, then L2 = L6.

If Z 2> L 6, then L 1> Z 5.

If 15 = L 7, then 18 is a right angle.

If 1 4. = 17, then L2= L6.

If Z 6 > L 5, then Z 8 > Z 7.

3 4 7 8

In the following proof write the reasons which have been omitted. Although
you may not know the reason for a particular step, you may fill in those
for later steps.

Given : -am at intersecting as shown,
11 12.

To Prove: 14 + Z 3 = 180°.

PROOF

STATEMENT 11EAS0i4

Z 1 = 1 1

12 and 1 3 are supplementary.

Z2 + 1 3 = 180°.

L1 + Z 3 et 180°.

.1 1 14.

1 4 + 1 3 180'.

20

I

='4

27

?5-

7



SUB-UNIT Ti6

RIVEN A STATEMENT TO PROVE WITHIN THE FRAMEWORK OF THIS

UNIT AND SUB-UNIT 332 YOU MUST BE ABLE TO FORM A RIGOROUS PROOF

OF THIS STATEMENT USING THE FOLLOWING PHRASES IN YOUR REASONING:

CORRESPONDING ANGLES
ALTERNATE INTERIOR ANGLES
THE SUM OF THE ANGLerIN A TRIANGLE IS 15n°

GIVEN ATEST COVERING THIS MATERIAL YOU MUST DEMONSTRATE

YOUR PROFICIENCY BY GETTING s% OF THE PROBLEMS CORRECT.

MATERIALS: AEOMETRY TEXTBOOK

REPOT. 153-55

DO ORAL EX. WITH TEACHER P. 155

DO WRITTEN EX, P. 156 !' M-12,15,16,17,19,21

READ P. 157-9

DO ORAL EX, WITH THE TEACHER P. 16n

DO WRITTEN EX, P. 160-3 # 1-11, ODD,27

READ P. 163-5

DO WRITTEN EX. P1-166 # 1,2,4,5

READ P. 166-8

DO ORAL EX, P. 16R-9 WITH TEACHER

DO WRITTEN EX, PI 169 /' 1,2,5-19,

READ P. 171-2

DO ORAL EX. P. 173 # 4,5

DO WRITTEN EX. P. 174-5 # 1-19 ODD ONLY

READ P. 176-7

DO WRITTEN EX. P. 178 # 1,2,3,4,7,9,11,13,15

a



TEST 336

USE THE FIGURE BELOW FOR THE FIRST FOUR QUESTIONS

1.

2.

3.

4.
SAME SIDE OF THE TRANSVERSAL.

PAGE 1

NAME FOUR SETS O CORRESPONDING ANGLES. 1.

NAME TWO SETS OF ALTERNATE INTERIOR ANGLES. 2.

NAME TWO SETS OF ALTERNATE EXTERIOR ANGLES. 3.

NAME TWO SETS OF INTERIOR ANGLES ON THE 4.

USE THE FIGURE TO THE RIGHT FOR 5 AND 6.

5 . Ll = (2x + 30)° ; L 3 = (3x + 2n)° x = ?

6. L2 = (x + 42)°; L3 = (5x 51)° x = ?

COMPLETE THE DEMONSTRATION

LIVEN: Jil K: LI = /4
PROVE: Z2 = L3

PROOF

STATEMENT

I II k-

12 = LI.

LI - L4.

L4 am 43.

12 L3.

. Given.

7

2

4if.

to

i

k /2

REASON

5.

6.

,.,

.
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. Complete the demonstration.

Given: a II b; c II d.

To prove: L 13 = L4.

11.
PROOF

STATEMENT

PAGE 2

4

REASON

WHAT LINES CAN YOU CONCLUDE ARE PARALLEL (IF NONE, WRITE NONE)
IN THE FIGURE SHOWN, IF IT IS GIVEN THAT

12. Li = L5?

13. /. 2 =4L3?

14. 4! 5 = 16?

15. 12 -a 17?
s

16. /1 = L4

17. 0 W AND Ll =4! 7?

V 7 12.

13.

14.

15.

11..

..711.
16.

17.....
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18, IN iABC AND RST: /A L.R

LB = LS. WHAT CAN YOU CONCLUDE(

19. CAN AN EXTERIOR ANGLE OF A RIGHT
TRIANGLE BE ACUTE?

V. IN 21ABC; IA = 60° LB = 4n°
HE MEASURE OF THE EXTERIOR ANGLE AT B IS ?

18.

19.

20.

21. IN THE ABOVE PICTURE IF L 3 = R9° AND L. 2 = 45°, /1 = 9

Complete the demonstration.

Given: II; k n.

To Prove: j II k.

PROOF

STATEMENT REASON

I II 11; k n.

LI= L3.

L2 = L3.

LI a= L2.

j II k.

21,

23,



TEST 336 PAGE 4

Complete the demonstration.

Given: .11 1 71-B; CD 1 A D.

To Prove: L B = L C.

STATEMENT

PROOF
I

REASON

a
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W/S 320.4
Page 2

What arp the chances of picking from a- deck of cards, the
-

(Express all answers1. The Ace of Clubs?
as decimals, fractions,
and percents.)

2. The Four of Diamonds?

3. The King of Hearts?

A Queen

5, A 10

6. An Ace

=-7. Any Club

8. Any Spade

What are your chances of winning a car that is being rifled

off if 4000 tickets are sold and you buy

9. One .ticket

10. 2 tickets

11. 5 tickets

. 12. 25 tickets

4
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Introduction to the second Quarter.

The first part of this quarter covers the standard

geometry material dealing with triangles and two column proofs.

The second part deals with ratio and proportion. The

student will have a choice in selecting which career oriented

problems he wants to do to develop his knowledge of the use

or ratios and proportions.



Objectives.

During this quarter's work you will increase your know-

ledge of careers in transportation and construction.

You will increase your,awareness of skills necessary

for mechanics, architects, electricians, masons, carpenters,

and engineers.

Given a statement to prove - within the framework of

Sub-unit 340 and Unit 330 - you will be able to form a

rigorous proof of this statement using the following phrases

in your plasoning:

sss
sas
hl
asa
aas
11
ha
la
reflexive property
corasponding parts of congruent triangles
babe angles of an isosceles triangle are equal

Given a test covering this material, you will be able to

answer-60% of the questions accurately.

Gwen two numbers, you will be able to express their

ratio in simplest form.

Given three members of a proportion, you will be able

to find the fourth member.



Given a test covering the above mentioned skills, you

will be able to answer 60% of the questions accurately.

Given two triangles, you will be able to prove them

similar by the angle-angle theorem.

Given the ratio of the sides of two triangles and all

the measurements of one of them, you will be able to determine

all the measurements of the other triangle.

Given a test covering the above mentioned skills, you

should be able to answer 60% of the questions accurately.



SUB-UNIT 340

RIVEN A STATEMENT TO PROVE WITHIN THE rRAMEWORK OF THIS

UNIT AND UNIT 339 YOU MUST BE1ABLE TO FORM A RIGOROUS PPOOF

OF THIS SiATEMENT USING THE FOLLOWINGSES, I-N YOUR REASONING:

SSS
SAS
HL
ASA
AAS
LL
HA
LA
REFLEXIVE PROPERTY
CORRESPONDING PARTS OF CONGRUENT TRIANGLES
BASE ANGLES OF AN ISOSCELES TRIANGLE ARE EQUAL

GIVEN A TEST COVERING THIS MATERIAL, YOU SHOULD BE ABLE TO

ANSWER 60% OF THE QUESTIONS ACCURATELY-

MATERIALS: GEOMETRY TEXTBOOK

READ P. 189-91

DO WRITTEN EX, 11, 5,6

READ P. 193-4

DO ORAL EX. WITH THE TEACHER P. 195

DO WRITTEN EX, P. 196-7 113 ;577,11,1L,15

READ P. 198

DO ORAL EX, WITH TEACJIR # 7-16

DO-WRITTEN EX, P. 290 # 1-15 ODD ONLY

READ P. 201

DO WRITTEN EX, P, 293 t 1-17 ODD ONLY

READ P. 204

DO WRITTEN EX. 294-6 1i 1-17,21-27 ODD ONLY



READ P. 2074

DO WRITTEN EX-. P. 210-2 p1-7, 11-21 ODD ONLY

DO w/s 345

READ P. 217-19

TAKE TEST T.-

---



w/s 342.5

PROVE THE STATEMENTS _ISTED BELOW USING THESE DEFINITIONS.

PARALLELOGRAM: A FOUR-SIDED FIGURE WITH OPPOSITE SIDES PARALLEL.

RHOMBUS: A PARALLELEOGRAM WITH ALL SIDES EQUAL.

PROVE OPPOSITE SIDESOO A PARALLELOGRAM ARE E0UAL.

PROVE IF THE DIAGONALS OF A QUADRILATERAL BISECT EACH OTHER,
THE QUADRILATERAL IS A PARALLELOGRAM

A DIAGONAL OF A RHOMBUS BISECTS TWO ANGLES OF THE RHOMBUS

THE DIAGONALS OF A RHOMBUS ARE PERPENDICULAR TO EACH OTHER.



TEST 342 P. 1

OtlEsTiONS ANSWERS

1. Suppose that a correspondence is set up between the vertices of 4..4/1C and 1.
JXN so that a.
Point A corresponds to point J;

Point B corresponds to point X;

Point C corresponds to point N.

a. The three pairs of corresponding angles are __!._.

b. The three pairs o: corresponding sides are _I__

b.

c. JNcorresponds to the side lying opposite _?___ in LABC. C.

4. L A corresponds to the angle included between sides ____?__ of LJXN. d.

2. When one plane figure fits exactly over another plane figure, the figures arc 2.
said to ?

3. When two triangles are congruent, how many parts of one triangle are equal 3.
to corresponding parts of the other triangle?

Write the abbreviation for the postulate,
4 theorem, or corollary you would use to

proveAhat PARC -_-_- a RST.
A

a. Given: LA = ZR;- LB--= LS; AB 4 RS.

b. Given: LA = LK; LB = LS; BC = ST.

c. I C and l Tare rt. 4; AB = RS; LA = Zit

d. Z C and L T are rt. 4; AC = RT; BC = ST.

e. LC and Z Tare rt. .4; AB = RS; BC = ST.

f. AB= RS; BC = ST; AC = RT.

31

0 4 ..

a.

b.

e. .

4.

e.

f.
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5 Complete the demonstration.

Given: Z ABC and 448D are rt. A;

AC = AD.

To Prove: PARC -:*:---z-: AABD.

PROOF

STATEMENT REASON

...---

6. Complete the demonstration.

Given: ri If QS; RX = SX.
To Prove: GRXT,-2-: LSXQ.

PROOF

STATEMENT REASON

=-,7....,.=-=.,, -- ---0'
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7 . Complete the demonstration.

Given: XP = XQ; YP = YQ.
To LP = L Q.

STATEMENT

8. Complete the demonstration.

.Giver: AB IITT; AB = DC.
To Prove: BP .. CP.

STATEMENT

PROOF

PROOF

9, Complete the demonstration.

REASON

Given: XI = ZK; XY .. ZW; LX = LZ.
To Prove: Z Y L W.

STATEMENT

PROOF

REASON

I
,--_-_-_ -4,
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TEST 342 P. 4

QUESTIONS

Quadrilateral ABCD, with diagonalf AC and BD. is

Shoun. Select the most specific namc !square, rec-

tangle, rhombut parallelogram, trape:ohl ?girl:okra!)

that applies to figure ABCD if it is given ;:lat

a. AB:: CD; AD BC; LA is a rt. L.

b. BC AD; BC = AD.

C. CD H AB; CD AB.

d. AC BC.

t. DC R AB; AD is not II to BC.

f. ABCD is a rhombus; AC = BD.

g. EADC £iCBA.

h. AC = BD; AC and BD bisect eac" ,Cher.

L AC and BD are bisectors of each c.her.

j. ABCD is a parallelogram and bisects 1DAB.

11, Complete the demonstration.
Given: Trapezoid RSTQ with bases andand 7-'6;

A( 2 ST = QT.

To Prove:= Ray RT bisects L QRS.

STATERUNT

. a. RSTQ is a trapezoid. a. Given.

1. QT if Rs.

I . L2.

4. BQ

e. 11 . L3.

L L2 = L3.

g. Ray RT bisects L QRS.

6.

e.

ANSWERS

10..a.

b.

C.

d.

C.

ff.

b.

e.

1.



SUB-UNIT 352

Given two numbers you should be able to express their

ratio in simplest form.

Given three members of a proportion, you should be able

to find the fourth member.
_

Given a test covering the above mentioned skills, you should

be able to answer 60% of the questions accurately.

MATERIALS: Geometry Textbook

Mead p. 229-31

Do Oral ex. with the teacher

Do written ex. p. 232, #1,2,3,5,6,7,13, 14A

bead p. 234-5

Do oral #4 with teacher

Do written p. 236 # 2,3,5,74,9,10,11

Do W/S 352.2

Do W/S 352.4 or .5 or .6

TAU TEST 352



TEST 352

1. WHAT IS THE RATIO OF 9 INCHES TO 1 FOOT? 1.

2. WHAT IS THE RATIO CF 1fYDS. TO 2iYDS? 2,

3. GIVEN A = 390. WHAT IS THE. RATIO CF 3.

THE COMPLEMENT OF A TO THE SUPPLEMENT OF A?

3. IF 5x = 6Y. WHAT IS THE RATIO OF X TO I.? 4.

IeIMNM=IMMIMn.....'a

NIIPOIM.I.M.I=MI=IkIFOIIIIIIIIIMWNIMIII 1*

4. SOLVE FOR X: 3:5 =

5. A REGULAR PENTAGON AND A REGULAR HEXAGON 5.
HIVE EQUAL PERIMETERS. 1HAT IS THE RATIO OF A
SIDE OF THE PENTAGON TO A SIDE OF THE HEXAGON!

6. IF 5-AB = 2XY, WHICH OF THE FOLLOWING
PROPORTIONS IS CORRECT!

ay

re) 0))

7= c?,e-

7.

6.

_7.

IF FIND THE RATIO OF X TJ Y.

()L. -f 67

rm.

,...11.1...111-.=6.1M
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1. GUNPOWDER CONTAINS TWO PARTS OF SULPHUR, THREE PARTS Or

CHARCOAL, AND 15 PARTS nc SALTPETER. RIND THE NUMBER OF POUNDS

OF SALTPETER-REQUIRED TO MAKE 2n09 LBS. OF GUNPOWDER.

2. EXPRESS AS A DECIMAL TO TWO PLACES THE RATIO OF THE WEIGHT

OF 1 CU.FT. OF WHITE PINE, WHICH IS 25LB, TO THE WEIGHT Or 1 CU.

FT, OF WATER WHICH IS 62.5LB. (EXPLAIN WHY THE WOOD WILL FLOAT).

3. A GASOLINE ENGINE CYLI =NDER HAS A VOLUME OF 75 CU.IN. AT

THE BOTTOM OF ITS PISTON STROKE AND 19 CU.IN AT THE TOP OF ITS

PISTON STROKE. FIND THE COMPRESSION RATIO. (COMPRESSION RATIO

----EQUALS CULL VOLUME DIVIDED BY COMPRESSED VOLUME)

IF INTERESTED EXPLAIN HOW INCREASING THE BORE OF THE CYLINDER

WOULD EFFECT COMPRESSION, How ABOUT INCREASING THE STROP'"?

How ABOUT PLANING OFF THE HEAD? How ABOUT USING THIN-HEAD GASKETS?

WHAT DOES-4-1441.1-DOME PISTON DO?

4. IF YOUR REALLY INTERESTED IN AUTOMOBILES TRY THIS ONE.

IF YOUR CAR HAS A -4.56 REAR END RATIO, THIS MEANS THAT'FOR ONE

REVOLUTION OF THE REAR WHEELS, THE DRIVESHAFT FOR ENGINE) TURNS

4.56 TIMES. THIS IS DONE BY-TWO GEA0-511('N THE REAR END-(DIFFERENTIAL).

How MANY TEETH ARE THERE ON EACH OF THE GEARS? (FOR INSTANCE,

IF ONE GEAR HAD TWO TEETH, THE OTHER GEAR WOULD-HAVE TO HAVE

9.12 TEETH, AND HOW DO YOU MAKE A GEAR WITH FRACTIONAL AMOUNTS OF

TEETH?)

as=
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sr

WHEN AN ARCHITECT OR A MACHINE DESIGNER MAKES A DRAWING

OF A STRUCTURE ORA MACHINE, HE CPINOT MAKE IT TO FULL SPE,

HE MUST SCALE IT DOWN, THAT Fs, HE MUST MAKE THE DRAWING SMALLER

THAN THE ORIGINAL OBJECT SO THAT IT WILL PIT AN ACCEPTABLE SIZE

OF PAPER AND NOT BE UNWIELDLY ON THE JOB. TO DO THIS, HE MUST

SELECT A RATIO OF DRAWING SIZE TO PULL SIZE.

ON A PIECE Or 'PAPER (THIS SAME SIZE) MAKE A SCALE DRAWING

OF A.TABLE TOP THAT IS 6.5 / x 19.25'. USE .A SCALE OF 1" TO 12".

(RECTANGULAR TABLE TOP)

Now MAKE A SCALE DRAWING OF A RECTANGULAR TABLE TOP THAT

IS 14' x 8'. WHAT SCALE ARE YOU GOING TO USE?

3. MAKE A DRAWING OF A CIRCULAR GARDEN PLOT 29' IN DIAMETEw,

AND AROUND THE OUTSIDE OF THE OF THIS GARDEN IS A CEMENT WALK

4' WIDE. WHAT SCALE.ARE YOU GOING TO USE?

MAKE A DRAWING OF A TRIANGULAR CHIP OF SELENIUM THAT IS

.1" LONG ON EACH SIDE, AND HAS A MILE-CENTERED IN IT THAT IS

.91" IN DIAMETER, WHAT SCALE ARE YOU GOING TO USE?

IN MAKING A LAYOUT FOR A CIRCLE WHOSE DIAMETER -IS .mh",

A MACHINE DESIGNER USES A SCALE OF 1"-= .001", DRAW THE-CIRCLE,

'WHAT SCALE ARE YOU GOING TO USE?

-6. A RECTANGULAR BUILDING IS 200' x 135' AND IS DRAWN TO SCALE

BF -L
P

" = 1'-0°. WHAT IS THE SIZE OF THE RECTANGLE THAT WILL RE-

PRESENT THIS BUILDING ON A BLUEPRINT?
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PAGE 3

7. MAKE A DRAWING OF THE MACHINE BAR SHOWN BELOW TO A SCALE OF

6" = POu

i/

4a

c
I.°3 ,2 , ei /

-.7
# _____--------------->

8. A LAYOUT IS TO BE MADE TO A SCALE OF 1" = 1' -9m. FIND THE

DIMENSIONS ON THE DRAWING THAT WILL CORRESPOND TO THE FOLLOWING

ACTUAL DIMENSIONS: (A) 5'.-0°, (B) iiir. (C) 3'-9", (D) 2'-3",

(E) 2'-6m, (F) 18 ".



.1,1s .4

-y-.7 1

Sf^-,F DI ENSIW. "N CoNSFPT-1 '1 "":I'lfz73 (cOR EXAMDLE,

DISTANCE "OM BASE LINE AND ELEV:17:'' ",r :,locACES) ARE RIVEN

IN [i -INFP'S INSTEAD or CA"Ell-Pic '!'-". ';,'E, , INEER'S MEASURE

IS EX0RES3Er- IN FEET A!- DECIMAL DAp7= r')ii IN INCHE7 AND

DECIMAL PARTS (') AN INC -, SUCH AS lqr' --: °,7E- no 11.14 INoHF,

C' )RENTER'S MEASURE 17 EXPRESSED PLvARD(-, 7::ET, INCHES AND

Ev-__N-DENOMINATOR FRACTIONS OF AN INCH, SUCH AS INCH, INCH,

INCH, INCH, AND INCH. To CONVEPT ENnINEEP'S MEASURE To

CARPENTER'S MEASURE, YOU CAN USE RATIO AND PonpoRTInN.

LET US SAY THAT YOU WANT TO CONVERT 112.14 PEET TO THE

NEAREST -,:INCH. THE 107 YOU DO NOT NEED TO CONVERT, SINCE IT IS

ALREADY IN FEET. "THAT YOU DO FIRST IS TO FIND OUT HOW MANY

TWHLPTHS OF A FOOT (INCHES) THERE ARE IN FOOT, SET THIS UP AS

A :---)00ORTIONAL EOUATION AS FOLLOWS:

114

109

YOU WANT TO FIND X,-WHICH STANDS FOR HOW MANY TWELFTHS (OR INCHES)

IS EQUIVALENT TO 14 190's.

CROSS MULTIPLYING WILL YIELD 100x = 12(14)

109x = 168

x = 168/109

x = 1,6R INCHES

THIS MEANS 1.68 - 141
12 109

THEREFORE 192.14 FEET EQUALS 102' 1.68" Now THE PI

HAS TO gE CONVERTED TO 16's BECAUSE WE SPECIFIED TO THE NEAREST -,-;- .

i.-
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PAGE 2

WE WANT TO KNOW HOW MANY 16's EQUALS 68-100's, OR

x 68

16 100

CROSS MULTIrLYING YILEDS 100X = 16(68)

100x = 1088

x = 1988/10n

x = 10.503 (SIXTEENTHS)

WE HAVE TO KNOW A WHOLE NUMBER OF SIXTEENTHS. 10.88 ROUNDED OFF

TO A WHOLE NUMBER IS 11. THUS .6R =

THEREFORE 102.14 FEET = 102'14°

IN THE FOLLOWING PROBLEMS CONVERT ENGINEER'S MEASURE TO CARPENTER'S

MEASURE, (TO THE NEAREST 16TH OF AN INCH)

105.75'

348.1'

87.79' 13.7'

3.5' 19.26'

CONVERT TO THE NEAREST 8TH OF AN INCH

108.23' 19.125' 653.54'

CONVERT THE FIGURES BELOW TO ENGINEER'S MEASURE TO THE NEAREST

100TH 0: AN INCH. THINK 1111111

105'11"

156'31 "

56'1"

1823'6 "

85'4"

45'1---/
349"
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THERE ARE MANY OTHER PRACTICAL APPLICATIONS OF RATIO AND

PROPORTION IN THE CONSTRUCTION FIELD. SUPPOSE, FOR EXAMPLE,

THAT A TABLE TELLS YOU THAT, FOR THE SIZE AND TYPE OF BRICK WALL

YOU HAPPEN TO BE LAYING- 12,321 BRICKS AND 195 CUBIC FEET OF

MORTAR ARE REQUIRED FOR EVERY 1000 SQUARE FEET OF WALL. How MANY

BRICKS AND HOW MUCH MORTAR WILL BE NEEDED FOR 750 SQUARE FEET OF

THE SAME WALL? You SET UP THE EQUATION AS FOLLOWS:

12,321 IS TO 1000 AS X IS TO 759 OR

BRICKS li;ii 750

CROSS MULTIPLY.

MORTAR 195 - x

1000 75C

Coss MULTIPLY

1000x = 9,240,750

x = 9,240.75

x = 9,241 BRICKS

1900x = 146,250

x = 146.25

x = 1464i CUBIC FEET

HOW MANY BRICKS AND-HOW MUCH MORTAR IS NEEDED FOR WALLS OF THE

FOLLOWING DIMENSIONS?

1200 SQ. FT. 69 SQ.FT. 809 SQ. FT.

846 SQ.FT. 1045 SQ.FT.
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SUPPOSE, FOR ANOTHER EXAMPLE, THAT THE INGREDIENT PRO-

PORTIONS (BY VOLUME) FOR THE TYPE OF CONCRETE YOU ARE MAKING ARE

1 CUBIC FOOT OF CEMENT TO 1.7 CUBIC FEET OF SAND TO 2.R CUBIC

FEET OF COARSE AGGREGATE. SUPPOSE YOU KNOW BY REFERENCE TO A

TABLE THAT THESE INGREDIENTS COMBINED IN THESE AMOUNTS WILL YIELD

4.97 CUBIC FEET OF CONCRETE. How MUCH OF EACH INGREDIENT WILL

BE REQUIRED TO MAKE 27 CUBIC FEET (THIS IS ONE CUBIC YARD. WHY?)

CEMENT 1 CU.FT CEMENT X CU.FT. CEMENT__

SAND

4.07 CU.FT. CONCRETE 27 CUIFT, CONCRETE

4.07 27

1.7 x

4.07 27

COARSE

AGGRtGATE 2.8 x

-470- 27

X =

X =

X =

USING THE INFORMATION IN THE ABOVE PARAGRAPH, HOW MUCH OF EACH

INGREDIENT WILL BE REQUIRED TO MAKE

1q 15 CU. YD.

18 CU.FT.

35 CU.FT. 3 CU,YD.
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You're driving an automobile that can do 100 miles per

ho.,:r, not just on the speedometer - that can be anything from

75 up - but an honest 100 by a stop watch. You are at the be-

ginning of a five-mile straight stretch of concrete, so you

stick your foot into it, hit and hold the 100 nark. Ahead of

you there is a parked car, white, low and mean-looking. As

you pass, the fellow behind the wheel guns his engine and

starts after you. You keep your foot hard down, and v.ell before

you've covered a mile, you hear a brutal scream, a roar that

sears your eardrums, a whoosh, and the white car has passed you.

Another quarter of a mile and he's out of sight.

That, gentlemen, is acceleration. Let us have no nonsense

about how fast your car is away from the lights; never mind the

time you spun the wheels in second gear on dry concrete. The

man in the white car spotted you 100 miles per hour and a running

start and almost blasted you off the road when he went by you

within a single mile. What manner of automobile can this be?

A thirty-five-year-old model,-the Type W125 Mercedes-Benz.

Cylinders? Eight. Horsepower? Maximum 646. Speed? Something

over 200 miles per hour. Was it a freight-car size monster?

Not at all. With fuel and water and driver aboard it weighed

less than 2500 pounds - half a ton less than the ordinary sedan.

It was designed to be raced on ordinary two-lane roads and did

so with great success. (It didn't just travel in a straight line

for one short burst of speed, like a dragster). Only in the

summer of 1951 did the pre-war records of the Mercedes-Benz

begin to be crakked.*

* This story is taken from The Kings of the Road by Ken W. Purdy.
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X = rear end ratio

R = engine speed (rpm)

Z = wheel speed (rpm)

r = rolling radius of wheel (ft) Distance from road to wheel hub center.
q = rolling radius (inches)

A = car speed (mph)

ft4

R rpm
7,715r-

This means that with a rear end ratio of 4.3:1, if your tech -says
4300 rpm, then your rear wheels are turning 1000 rpm.

- 88A ft
min

But 2irr ft = 1 rev Therefore 1 ft -

88A rev - 44A
Znpftl: 2wr min 71717-411"

R rpm irrRSo x - 44A 1K-Tar rpm

r = q/12

11411_ -.006qR
'16 528X- A
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Use of this formula assumes that your transmission is in

its top gear and it has a 1:1 ratio. We will now generalize

the formula so that it can be used no matter what your transmission

gear ratio is.

Let q = 12", R = 3000rpm, A = 70 mph, Then x = 3.09

Suppose you know that your second gear ratio is 2.5:1 and you run

this same test in second gear. This 2.5 ratio means your engine

is going to work harder ('aster) at the same speed, or that your

engine will stay at the same speed and you will go slower. In

other words, at 3000 rpm you will not be able to go 70 mph while

in second gear. You will go 2.5 times as slow or 70/2,5 = 28 mph.

You can put this fetio into the formula by either multiplying

it times R or dividing it into A.

E.G. If x = 3.09, R = 3000, q = 12 and T = 2.5, find A using

both formulas below.

.006qRT
A OR .0064R

A/T

In either case if T = 1, you will get the original 70 mph.

But suppose your transmission ratio is given as 4.3 to 1.6.

This can also be written as 4.3/1.6, which converts to 2.69:1.

(how???)

If your transmission ratio is 2:1 and your rear end ratio

is 4:1, what is the ratio of revolutions of engine to revolutions

of rear wheels?

Suppose T = 2.5:1 and x = 3.06:1, what is the overall ratio?

If you travel at 3200 rpm at 64 mph, and your rear end

ratio is 3.02, what is the transmission ratio for the gear you

are in?
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By this time you should have realized that yout overall

ratio is found by multiplying the transmission ratio times the

rear end ratio. If you are in any doubt what-so-ever, see the

teacher about this.

Overall ratio = T x X

Don Garlits' rear engined swamp rat - 1R has a 4.10

rear axle ratio, 16.2 rolling radius on his tires and the engine

can turn 9500 rpm. Ifhis engined is peaked out as he goes thru

the lights and his wheels aren't slipping, now fast can he go in

a quarter mile.

What would be the result of changing the rear axle to a

3.91, assuming that the engine would still reach 9500 rpm?

He triesa 4.26 rear axle, and the engine won't go above

9500 rpm. What is the result?

If you have a dragster that has a 4.96 rear axle, 15"

rolling radius tires, and is just reaching 91 mph in a quarter

mile. What is the engine rpm.

You figure your engine is good for 7000 rpm, and you install

a 5.11 rear axle. Now what is your final speed?
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IF A IS THE DRIVER AND TURNING AT 1200RPA, FIND THE SPEED OF

EACH OF THE OTHER WHEELS.

IF C IS THE DRIVER AND TURNING AT 1299 RPM, FIND THE RPM OF THE

OTHER GEARS.

Do THE SAME IF D IS TURNING AT 1200 RPM AND D IS THE DRIVER.

IN EACH PROBLEM ABOVE MULTIPLY THE RPM TIMES THE NUMBER OF TEETH

FOR EACH PARTICULAR GEAR. Do EACH PROBLEM SEPARATELY. WHAT DO

YOU FIND?



PEAR 1 SEAR 2

TEETH X RPM = TEETH X RPM

IF PEAR 1 HAS 16 TEETH 1009 RPM

GEAR 2 HAS 32 TEETH

PEAR 1

17 TEETH

759 RPM

23 TEETH

? RPM

? TEETH

4200 RPM

TEAR 2

23 TEETH

7 RPM

31 TEETH

1900 RPM

143 TEETH

1867 Rrm

w/s 35.5 PAGE 6

(o'

TEAR RATIO OR 1 TO 2 IS ?

PEAR RATIO OF 1 TO 2 =

PEAR RATIO ?

REAR RATIO ?

THE GEAR RATIO OF GEAR 1. TO GEAR 2 IS 3.42. .PEAR 1 TURNS

3429 RPM WHAT DOES GEAR 2 TURN?

BEAR 1 HAS 24 TEETHe How MANY TEETH ON GEAR TWO?

REMEMBER, AGEAR RATIO OF 399 MEANS 3,79:1.



GEAR E = 16 TEETH

GEAR C = 48 TEETH

GEAR F = 23 TEETH

GEAR D = 16 TEETH.

---

6

W/S 35.5 P. 7

C

/0, --

SUPPOSE GEAR E IS THE MAIN DRIVE GEAR IN THE TRANSMISSION AND IS

THEREFORE ATTACHED TO THE ENGINE AND TURNS AT THE SPEED or THE ENGINE.

REARS C. F, D ARE ALL ATTACHED TO THE MAIN SHAFT AT THE REAR OF THE

TRANSMISSION AND SPIN AT THE SAME RATE AS THE DRIVESHAFT. GEARS

C, F, AND D ARE ALL WELDED TOGETHER.

IF THE DRIVESHAFT TURNS ONCE-AND C AND E ARE MESHED, HOW

MANY TIMES DID THE ENGINE TURN?

WHAT IS THE GEAR RATIO (1ST GEAR)

WHAT IS GEAR RATIO WHEN C AND F ARE MESHED?

IF E TURNS 2809 TIMES, HOW MANY TIMES DOES F TURN WHEN

E AND F ARE MESHED? (2ND GEAR)

WHAT IS THE GEAR RATIO FOR THERD GEAR?



wis 352.5
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IN EACH PROBLEM BELOW THE REAR-AXLE RATIO WILL BE 3,51, THE

'MAXIMUM RPM OF THE ENGINE WILL BE 5090. How FAST CAN YOU

GO IN EACH GEAR. THE ROLLING RADIUS OF A TIRE IS 12"

CHEVVY 3-SPEED TRUCK 1ST GEAR 2.85

2ND GEAR 1.6R

3RD GEAR DIRECT

CHEWY 4-SPEED TRUCK 1ST GEAR 6.55

2ND GEAR 3.58

3RD GEAR 1-70

4TH GEAR 1.00

CHEVVY 5-SPEED TRUCK 1ST GEAR- 6.70

2ND GEAR 11.02

3RD GEAR .2.49

11TH GEAR 1.57

5TH GEAR 1.90

HEVVY 5-SPEED TRUCK 1ST GEAR 5.71
WITH OVERDRIVE)

2ND GEAR 3,99

3RD GEAR 1.78

4TH GEAR 1.00

5TH GEAR 0.85
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IN EACHPROBLEM BELOW THE REAR-AXLE RATIO WILL BE 3,1g.

THE MAXIMUM RPM WILL BE 5000. How FAST CAN YOU GO IN EACH GEAR?

THE RO,IING RADIUS OF A TIRE I° 12.1"

FORD 3-SPEED

FORD 3-SPEED

MAVERICK

FORD 4-SPEED

FORD 4-SPEED

1ST GEAR 2.42

2ND 1.61

3RD_ DIRECT

1ST GEAR 2.99

2ND 1.75

3RD 1.00

11T 1.41

2ND 1,86

3RD 1.19

1sT 2.78

2ND 1.93

3RD 1.36

4TH DIRECT

1ST 2.32

2ND 1.69

3RD 1,29

4TH DIRECT
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k

20 TEETH
80 TEETH

9

20 TEETH

80 TEETH

4

SEAR E IS ATTATCHED DIRECTLY TO THE ENGINE AND SPINS AT 2090 RPM.

gEARS.A AND B ARE FIXED PERMANENTLY TOGETHER, AND ARE ATTATCHED

DIRECTLY TO THE DRIVESHAFT. SUPPOSE E IS MOVED TO POSITION E'.

WHAT SPEED WILL THE DRIVESHAFT TURN AT AND IN WHICH DIRECTION,

(THIS MEANS_E AND -C: ARE MESHED) .

WHAT SPEED WILL THE DRIVESHAFT TURN AT WHEN E AND A ARE
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A SIMPLE TRANSFORMER CONSISTS OF TWO COILS OF WIRE, USUALLY

ONE COIL WRAPPED AROUND THE OTHER, BUT ELECTRICALLY INSULATED cROM

IT. BELOW IS A SCHEMATIC DRAWING OF A TRANSFORMER.

P MEANS PRIMARY AND VOLTAGE IS INPUT
HERE.

S MEANS SECONDARY AND IS THE VOLTAGE
OUTPUT.

IF THERE ARE TWICE AS MANY WINDINGS IN THE SECONDARY AS IN THE

PRIMARY THEN THERE IS TWICE AS MANY VOLTS IN THE SECONDARY.

THE FIGURE BELOW ILLUSTRATES THIS PRINCIPLE.

lao

ROI/

4100 Tcf RP 3

vvt7

F76- 35-7.G

IF A PRIMARY WINDING HAS 500 TURNS AND 120 VOLTS, HOW MANY

VOLTS WILL THE SECONDARY HAVE WITH 2590 TURNS?

IF A PRIMARY HAS 129v, 2990 TURNS, AND YOU WANT 6v IN THE

SECONDARY, HOW MANY TURNS WILL YOU NEED?

A TRANSFORMER HAS A TURNS RATIO OF 1:12 (PRI. TO SEC.), IF

THERE ARE 250 TURNS IN THE PRIMARY, HOW MANY TURNS WILL THERE BE

IN THE SECONDARY?

IN A TRANSFORMER THE VOLTAGE RATIO, PRIMARY TO SECONDARY,-

IS 20 TO 1, AND THE PRIMARY VOLTAGE IS 50v. WHAT IS THE TURNS



I
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A SIMPLE TRANSFORMER CONSISTS OF TWO COILS OF WIRE, USUALLY

ONE COIL WRAPPED AROUND THE OTHER, BUT ELECTRICALLY INSULATED FROM

IT, BELOW IS A SCHEMATIC DRAWING OF A TRANSFORMER.

r° P MEANS PRIMARY AND VOLTAGE IS INPUT

HERE.

S MEANS SECONDARY AND IS THE VOLTAGE
OUTPUT,

IF THERE ARE TWICE AS MANY WINDINGS IN THE SECONDARY AS IN THE

PRIMARY THEN THERE IS TWICE AS MANY VOLTS IN THE SECONDARY.

THE FIGURE BELOW ILLUSTRATES THIS PRINCIPLE.

i() 7cee

ROI/

tioo Tcf,ep 3
co vot.7(,

a

FIG- 357,6

IF A PRIMARY WINDING HAS 509 TURNS AND 129 VOLTS, HOW MANY

VOLTS WILL THE SECONDARY HAVE WITH 2509 TURNS?

IF A PRIMARY HAS 12'1,-2910 TURNS, AND YOU WANT 6v IN THE

SECONDARY, HOW MANY TURNS WILL YOU NEED?

A TRANSFORMER HAS A TURNS RATIO OF 1:12 (PRI. TO SEC.). IF

THERE ARE 250 TURNS IN THE PRIMARY, HOW MANY TURNS WILL THERE BE

IN THE SECONDARY?

IN A TRANSFORMER THE VOLTAGE RATIO, PRIMARY TO SECONDARY,

IS 20 TO 1, AND THE PRIMARY VOLTAGE IS 50V, WHAT IS THE TURNS



RATIO OF THE SECONDARY TO THE PRIMARY?
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YOU NEVER GET SOMETHING FOR NOTHING!!! IF YOU PUT 2')

VOLTS INTO A TRANSFORMER AND GET 8,1 VOLTS OUT OF IT YOU GET

FOUR TIMES AS MUCH VOLTAGE AS YOO STARTED WITH. YOU HAVE TO GIVE

UP SOMETHING: IT'S CURRENT.

IN FIG 357.62, IF THRRE WAS I giP )4 TdE PRIMARY, THERE

WOULD HAVE TO BE 1/4 AMP IN THE SECONDARY, AS FAR AS POWER OR

ENERGY ARE CONCERNED, YOU HAVE NOT GAINED ANYTHING, YOU HAVE ONLY

CHANGED AROUND THE QUANTITIES OF CURRENT AND VOLTAGE.

IN EVERY TRANSFORMER VOLTAGE X CURRENT IN THE PRIMARY

EQUALS VOLTAGE X CURRENT IN THE SECONDARY. VOLTAGE X CURRENT IS

POWER,

IN ELECTRONICS FOR TV AND RADIO CURRENT IS USUALLY MEAS-

URED IN MILLIAMPS (MA). IMA = ,TIA.

SECONDARY VOLTAGE =

SECONDARY CURRENT =

A TRANSFORMER HAS 129v IN THE PRIMARY AND 6v AND 3MA IN

SECONDARY, WHAT IS THE PRIMARY CURRENT?

A TRANSFORMER HAS 300 VOLTS IN THE SECONDARY AND 2111 AND

6MA IN THE PRIMARY. WHAT IS THE SECONDARY CURRENT.

I
P
I° PRIMARY CURRENT

I
S
= SECONDARY CURRENT

...

E = PRIMARY VOLTAGE (OR Vp)

E
5 SECONDARY_VOLTAGE (OR_
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SUB-UNIT 356

GIVEN TWO TRIANGLES, YOU SHOULD BE ABLE TO PROVE THEM SIMILAR

BY THE ANGLE-ANGLE THEOREM.

GIVEN THE RATIO OF THE SIDES OF TWO TRIANGLES AND ALL THE

MEASUREMENTS OF ONE OF THEM, YOU SHOULD-BE ABLE TO DETERMINE ALL

THE MEASUREMENTS OF THE OTHER TRIANGLE.

GIVEN A TEST COVERING THE ABOVE MENTIONED SKILLS, YOU

SHOULD BE ABLE TO ANSWER 60% OF THE QUESTIONS ACCURATELY,

MATERIALS: GEOMETRY TEXTBOOK

READ P. 238-41

DO ORAL # 1-5 WITH TEACHER.

DO WRITTEN P. 242 H 1,2,3,8,10-22

READ P. 244-6

DO ORAL EX. 5-8 WITH TEACHER

DO WRITTEN EX, P 247 H 2,5,7,8.9.11.13.15.17

21,27,32

READ P. 251, THM. 34

. DO WRITTEN P. 255-6 H 1-6,11,15,10

PEAD P. 269 THM 37

DO WRITTEN P. 263 H 5,6,7,11,21

=TAKE TEST 356



TEST 356

page 1

ANSWERS1. Gi.en ADEF and ARST with Z D = LS and LE = LT. Which one 1.of the followingcorrectly indicates the correspondence by which the trianglesare similar?

(A) ADEF ARST (C) ADEF IsSRT
(B) ADEF ATRS (D) ADEFe. tSTR

2. In the adjacent figure ARS? ARXY. Which one of the following ex- 2.tended ratios is correct?

, RS Sr TR RS ST TR"" Tet xr YR
RS ST TR RS ST11" A' Rr RX

TR

QUESTIONS

ANSWERSQuestions 8 through 13 mho to the adjacent figure in which BE P. In each question S.
find the length of the indicated segment.
8. RD 4, DS 2, RE 6, ET .5 9.9. RD 5, RS 8,RE =7, ET-

10. RD .5 3, RS in 4, XE 41, IIT
11. RD:DS la 2:1,AT .5 9, RE a.
12. RD= 4, DS 5. 2, DE 6, ST
13. RD a, DS 20 b, RE 0. 4E7' Ira

13.

10.

11.

12.
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TEST 356 P1 2

Questions 14 through 17 refer to the adjacent figure in which AX I BC and CY 1 Al.
In each question name the triangles you would have to prove similar in order to
establish the given equality.

14.

15.

16.

AB AX
BC CY

CT CX
AT AY

CY_ CB
CX CT

17. (TY)(AB) = (AT)(XB)

C

1111. Supply the reasons for each statement in the proof shown.

Given: TS I MN,
NV .1. MO.

To Prove: (M.1)(MN) (MT)(MO).

PROOF

STATEMENT

a. TS .1. MN; NO I MO.

b. Z S ... 90*; Z 0 = 90°.

c. LS = 10.

d. LM = LM.

a. LMST P., AMON.

MS rin.
Ma MN

s. (MS)(MN) (MT)(MO).

a. Given.

b._

REASON

41.

a.

f.

I.

19. In the given figure RS II AB. =Find x. 19.
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.._ 1. AN AC VOLTAGE OF 120 VOLTS IS SUPPLIED TO THE PRIMARY

COIL OF A TRANSFORMER HAVING 6'Y TURNS, WHAT IS THE VOLTAGE

ACROSS THE TERMINALS OF THE SECONDARY COIL OF THE TRANSFORMER

IF IT HAS (A) 1209 TURNS: (B) Yin TURNS: (C) 6 TURNS: (D) 12K TURNS.

2. A TRANSFORMER TO SUPPLY THE VARIOUS VOLTAGES REnUIRED IN A

HIGH FIDELITY AMPLIFIER HAS 300 TURNS IN IT SPRIMARY COIL WHICH

IS CONNECTED '0 120 VOLTS. CALCULATE THE NUMBER Or TURNS RE-

QUIRED IN THE SECONDARY COILS DESIGNED TO SUPPLY (A) On VOLTS

AS A PLATE SUPPLY:(B) 409 VOLTS FOR ANOTHER PLATE SUPPLY:

(C) 5 VOLTS FOR A POWER TUBE SUPPLY; (D) AND 6.3 VOLTS FOR

THE REGULAR TUBE FUPPLIES.

3. THE NORMAL ALTERNATING CURRENT SU!!LIED TO A HOUSE HAS

VOLTAGES OF 110 VOLTS AND 220 VOLTS. DEVICES THAT REOUIRE

POTENTIAL DIFFERENCES (VOLTAGES) OTHER THAN THESE OFTEM EMPLOT

TRANSFORMERS, LIST FOUR SUCH DEVICES THAT MIGHT BE FOUND IN THE

HOME AND TELL WHETHER THEY ARE STEP-UP OR STEP-DOWN TRANSFORMERS

AND IF POSSIBLE WHAT THE REQUIRED VOLTAGE IS.

4. A TRANSFORMER HAS RO TURNS IN ITS PRIMARY COIL, AND 56n

TURNS IN ITS SECONDARY COIL. THE SECONDARY CIRCUIT HAS 3.9 AMPS

AT 9.0 x 102 VOLTS, CALCULATE THE VOLTAGE AND CURRENT IN THE

PRIMARY CIRCUIT,
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5, A SPOT WELDING MACHINE OPERATES WITH A CURRENT OF 75 AMPS.

AT 55 VOLTS. IT IS SUPPLIED FROM A TRANSFORMER WIMH 55n VOLTS

IN ITS PRIMARY, CALCULATE THE CURRENT IN THE PRIMARY CIRCUIT.
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(STUDENTS INDIVIDUALIZED *:'AREER SOURCE PACKAGE)

SERIES EXPLORATION-

NUMBER: 370.1

CLUSTER, TRANSPORTATION

AREA. WATER TRANSPORTATION PILOTING

TITLE: THE MAN IN THE LIGHTHOUSE



Rationale:

Navigators and other people trying to measure distances

indirectly, use the terms "angle of elevation" and "angle of

depression." This unit will help you to understand and to

use these terms.

Behavioral Objectives:

Given an angle to measure with a protractor, you will

measure the angle within one degree.

Given the measure of two angles of a triangle, you will

find the measure of the third angle within one degree.

Given two parallel lines cut by,a transversal, you will

namf eight pairs of equal angles.

Given the he ht a pseudo-lighthouse, a theodolite

to measure angles with, and a table of angles of depression,

you will measure distances from the pseudo-lighthouse to

various pseudo-boats to the nearest whole number of feet.



Information sources:

1. Read in "Patterns in Mathematics" textbook, Section

5-3, Angles, page 97 - 99.

2.

3.

4.

Read in "Patterns..." textbook, top of page 100.

Read Data brief # 1 "The angle sum of a figure"

Read in "Patterns. . ." textbook, "Vertical Angles"

page 108.

5. Read Data brief # 2 "Parallel lines"

6. Read Data brief # 3 "Complements and Supplements"

7. Read Data brief # 4 "Angles of depression and

elevation."

8. Read Data brief # 5 "The man in the lighthouse."



Data Brief # 1

On a sheet of paper, draw three triangles and with

your protractor measure each of the interior angles in each

triangle.

Data Brief # 2

In the figure below, line k is parallel to line

and lirir m is a transversal which intersects both line k

and line 1. Parallel lines are lines that never meet no

matter how far they are extended in each direction.. The

transversal forms many pairs of equal angles. They are listed

below. "L A" is read "angle A"

LA = LB

Lc= LD
LE = LP

LG = L-H

LE = CG

Lc = LB

E = LIi

Lc = LA

LG =

LB = L.D

They are corresponding angles

They are corresponding angles

They are corresponding angles

They are corresponding angles

They are alternating interior angles

They are alternating interior angles

They are vertical angles

They are vertical angles

They are vertical angles

They are vertical angles



Data Brief if 3

A 20° angle and a 70° angle are complementary because

their sum is 90°

A 30° angle and a 60° angle are complementary.

A 43° angle and a 47° angle are complementary.

The angle that is the complement of 40° is 50° because

40° + 50° = 90°

The compleent of 62° is 28°

The complement of 89° is 1°

A 30° angle and a 1500 angle are supplementary because

their sum is 180°

A 40° angle and a 140° angle are supplementary.

A 92° angle and a 88° angle are supplementary.

The angle that is the supplement of 50° is 130° because

50° + 130° = 180'

The supplement of 80° is 100°

The supplement of 110° is 70°



Data Brief t 4

In the drawing below, if the observer at point A wants

to look at point B, he has to elevate his head from the horizontal

position. His line of sight moves through the angle of ele-

vation.

The observer at Abhas to depress his head from the hor-

izontal position to see point CI, His line of sight moves

through the angle of depression.

In the figure below the angle

of depression is 14°

In the figure below the

angle of elevation is 26°

1

j............... 0.1a. ar "...................



Data Brief 1 5

A man in a light house wants to know how far a boat is

from land. The top of his lighthouse is 800 ft. above the

level of the sea since it sits on top of a cliff. He sights

through a theodolite at a boat at an angle of depression of

20°

Look at your angle of depression tables and see if you

understaTid why he knows the boat is 2198 feet from shore.

If his angle of depression were 32°, the boat would be

1280 ft. from shore.



Table of angles of depression

angle of distance angle of distance

depression from depression from

degrees lighthouse degrees lighthouse

1 45832.00
2 22909.04

3 15264.88

4 11440.56
5 9144.08
6 7611.52
7 6515.44
8 5692.32
9 5051.04

10 4537.04
11 4115.68
12 3763.68
-11 3465.20
14 3208.64
'15 -2985.68
16 2789.92
17 2616.72
18 2462.16
19 2323.36
20 2195.00
21 2084.06
22 1980.08
23 1884.72
24 17)6.60
25 1715.60
26 1640.24
27 1570.08
28 1504.56
29 14'0.20
30 1385.66
31 1331.1i
32 1280.24
33 1231.92

34 1186.08
35 1142.48
36 1101.12
37 1061.60
38 1023.92
39 987.42
40 953.44
41 920.32
42 68845
43 857.92
44 628.40

45 800.0o

46 772.56

47 746.00

48 720.32

49 695,44

50 671.28
647.51 k

52 625.04

53 602.88

55
54

558160.16

.20

56 539.60

57 519.52
499.58 4

59 480.72
2

60 461.92
61 443.44
62 425.36
63 407.20
64 390.16
65 373.04
66 356.16
67 339.60
68 323.20
69 307.12
70 2)1.20
71 275.44
72 259.92

73. 2144.56

74 224.36

75 214.32
76 199)44

77 184.72

78 170.08

79 155.c2
8o 141.04
81 126.72
82 112.60
83 98.24

84 84.08
85 70.00

86 55.92
87 41.92
88 27.?2
89 14.00
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Measure each angle on these two pages and record the

measurement in the interior of the angle.



m

am
N

oe
0111000

00110011
itim

ippw
'i

1,,,,,...;
I

4
4

P
N

O
IN

IP
P

.
lispol

0.1001
iiiiiii0

M
IA

 M
I M

O
,

,,
,

,
,

,,,,,,,,,,,,,,
1,,,,

,, dd,,,,,,,,h,,,,,Ilh , ,, d,,,,,,,,,,,,,11,,q1,14,,w
o,[q 11,1,,,41',',,,1

,,,,
,0 ,,, w

,,
,1,,,,,'1,11

,,, q1H
1,1,11,1111',111,1,111,1,11d,itddl 1,:id d1111,11,1111',111111111111m

,1,11111d, Id
I

Y
d ',"11111,11111,11,1111',111, liN

li,,i111,1';11,111,1111,1[11411111'1111111111,411111111111111111111114111[1,R
11[4,011111dIjiM

r

111,11,1,111111,11

II"'
',j,,

"i



With your protractor, draw the following angles on

this sheet of paper:

1. 40° 2. 35° 3. 62° 4. 90° 5. 23°

6. 125° 7. 105° 8. 180°
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so°

A: Z & LC

G4

GC ----

- 3.58 -



Using the illustration below, do exercises # 16-20

In the "Patterns" testbook p. 108.



ii 4
&

c- e

If to = 60° then LB =

LC =

LD =

L E =

L F =

L.G =

LH

If LH = 140° then

If LD = 50° then

LC=

L F =

LB + LE =

LC + L G =

LD + LF =

LC + L.C; =

LB + / E =

LA + LH =

LB + LG =

I) p



Activity # 6

1. WHAT IS THE COMPLEMENTARY L TO re?

2. WHAT IS THE COMPLEMENTARY LTO 60°?

3. WHAT IS THE SUPPLEMENTARY LTO 1200?

4. WHAT IS THE SUPPLEMENTARY LTO 1500?

5. WHAT IS THE COMPLEMENTARY L TO 1°?

6. WHAT IS THE COMPLEMENTARY L TO 75°?

7. WHAT IS THE COMPLEMENTARY LTO 22 1'2 °?

8. WHAT IS THE COMPLEMENTARY L TO 450?

9. WHAT IS THE SUPPLEMENTARY L TO 30°?

10: WHAT IS THE SUPPLEMENTARY L TO 900?



Activity # 7

In each picture below name each angle of depression

at point A, and each angle of elevaC 1 at point B.



Activity # 8

In the picture below the man in the lighthouse sights

through his theodolite at different boats going by. For each

angle of depression listed below tell what the distance of the

boat is from the shore line.

V

Suppose the man passing by in a boat talks to the

lighthouse man by radio and tells him he sees the lighthouse

through his theodolite at an angle of elevation of 36°.

How far from the shore will the lighthouse man tell him he is?

Ask the teacher to take you outside to the pseudo-light-

house and sight on some pseudo-boats.
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Rationale:

If you have ever tried to measure the circumference

of a circle, (the distance around the outside of a circle),

you will understand why this is difficult to do. Around

2000 B.C. the egyptians thought they had discovered a

relationship between the circumference of a circle and its

radius. But the relationship they discovered was not very

accurate.

This package will help you discover and use the rela-

tionship between the radius of a circle and its circunference.

Behavioral Objectives:

Given the radius or diameter of a circle, you will be

able to find the circumference of that circle, accurate to

two decimal places.

Given the circumference of a circle, you will be able

to find the radius and diameter of that circle, accurate to

two decimal places.

Given the radius of the turning circle and the tread of

a car, you will be able to find the distance an inner tire

and an outer travel when making as tight a circle as pos-

sible, with accuracy to the nearest whole number of feet.



Information Sources:

1. Read Data brief 4 1 "Inventing w"

2. Read data brief 1 2 "Rolling radius and circumference."

3. Read Data brief 4 3 "Revolutions of a tire."

4. Read Data brief 1 4 "Turning radius."

5. Read Data brief 1 5 "Turning radius and distance."

Data Brief 4.1

Obtain a ruler, yard stick and a piece of string from

the teacher and measure the circumference (C) and diameter(D)

of each circle indicated in the table. Record your measurements

in the table attached to activity 1 1.

Data Brief 1 2

Since a tire flattens out slightly as the weight of a

car is put on it, its actual radius is larger than its

rolling radius. (See picture below.)

Actual radius is 18 inches Rolling radius is 16 inches



The formula for finding the circumference of a circle

is circumference = 2 x radius x

or c = 2nr

If the rolling radius of a tire is 16", the circumference

of the tire (rolling circumference) is 2 x x 16 = 10048"

This means that if the tire makes one revolution it travels

100.48". The circumference of a tire is the distance it

travels during one revolution.

If the circumference of a tire is 120", then it travels

120" in one revolution. In two revolutions it travels 240"

The tires used on some of the trucks at the mines have

a diameter of 8', which means their circumference is 25.12'.
.

Therefore when the tire has made one complete revolution it

has travelled a distance of 25.12'.

Data Brief # 3

If a tire has a circumference of 100" and it travels

100 " it makes one revolution.

If a tire's circumference is 100" and it travels 200", it

makes two revolutions.

If C = 100, and travel distance for this tire is 700"

It makes 7 revolutions

If C = 120" and it travels 600" it makes 5 revolutions.

Thus

The number of
revolutions a =
tire makes

Distance a tire rolls

Rolling circumference



If a tires circumference is 100" and it rolls 450", how

many revolutions did it make

revolutions
too

Data brief # 4

Below is a picture of the tire tracks of a car turning

in as tight a circle as possible. The dashed lines are the

inner tires track, the solid line is the outer tires track,

and the dots represent the path of the center of the car.



The turning radius is the distance from the pivot point

(which is the center of the circle) to the center of the car.

The turning radius in the previous picture is distance B.

The tread of a car is the distance from the center of

one rear wheel to the center of the other rear wheel. In the

picture below the tread is 56".

The length of the turning circle is figured from the

turning radius. The length of the turning circle is the

circumference of the turning circle, figured from the

turning radius.

As you can see in the above drawing, the inner tire makes

a smaller circle than the turning circle, and the outer tire

makes a larger circle than the turning circle.

The radius of the inner circle in the above picture is

15' - 28". The 28" is half the tread distance.

The radius of the outer circle is 15' plus 28". Again,

because of the 56" tread.



Assuming that the standard tread of a car is 56",

suppose a car has a turning radius of 16'. Then the radius

of the circle made by the outer tires is 16' + 28". The

radius of the circle made by the inner tires is 16' - 28"

If a car has a tread of 60" and its turning radius is

22', the radius of the circle made by the outer tires is

22' + 30", and the radius of the circle made by the inner

tires is 22' -30".

Data Brief # 5

If a car has a turning radius of 18' and a tread of

60", the radius of its turning circle is 18'. The circum-

ference of its turning circle is 2 x 3.14 x 18 = 113.04'.

The circumference of the circle described by the outside tire

is 2 x 3.14 x (18'30") = 2 x 3.14 x (20'6") = 2 x 3.14 x 20.5'.

multiplying these numbers you get 128.74'.

The circumference of the circle described by the inside

tire is 2 x 3.14 x (18' - 30") = E.28 x (15'6") =

,.28 x (15.5') = 97.34'.

If the tires on the car have a rolling radius of 12" or

one foot, the circumference of the tire is 6.28'. Thus to

find out how many revolutions the tire makes in travelling

(The inside tire) use the formula discussed in Data Brief # 3

and divide 97.34 by 6.28 and you get 15.5 revolutions.

To find out how many revolutions the outer tire makes

you divide 128.74 by 6.28 and you get 20.5 revolutions.



---
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IN EACH CIRCLE BELOW MEASURE THE DIAMETER AND THEN MEASUURE

THE DISTANCE AROUND THE CIRCLE.

gf



C

RECORD THE DIAMETER AND CIRCUMFERENCE OF EACH CIRCLE YOU MEASURE IN

THE APPROPRIATE PLACES IN THE TABLE BELOW,

CIRCUMFERENCE DIAMETER D

CIRCLE #1

CIRCLE #2

CIRCLE #3

CIRCLE #4

DISCUS PLATFORM AT NORTH END
OF FOOTBALL FIELD,

.TOP OF WAIST BASKET

BOTTOM OF WASTE BASKET

CEMENT ASE OF LAMP POST IN
TEACHER S PARKING LOT

METAL BASE OF LAMP POST IN
TEACHER'S PARKING LOT

?.R WHEEL IN AUTO SHOP
NOT ON A CAR)

CIRCLE FORMED BY HOLES OF THE
SPEAKER ON THE WALL,



Activity * 2

A tire has a rolling radius of 22". What is its circumference?

radius Rolling diameter Rolling circumference

22"

18"

36"

40"

23"

44"

In the above table, fill in the appropriate measurement in

place of each question mark.

Go out to the auto shop and get a tire. Measure its

radius. Make it roll along a tape measure laid out on the

ground and record the distance it travels for one complete

revolution, here.

Now calculate the circumference of the tire from the

radius you measured and record that figure here.

Do this experiment several timet, and then tell the

teacher your results, if there are any.



Act vity # 3

The circumference of a tire is 118". How far does it

roll in one revolution?

The circumference of a tire is 120". How far does it

roll in two revolutions?

A tire rolls 300" in three revolutions. What is its

circumference?

The circumference is 110". How far does it toll

in 5 revolutions

in 7 revolutions

in 14 revolutions

in 300 revolutions

A tire has a rolling radius of 21".

What is its circumference?

How far does it roll in one revolution?

in two revolutions?

in 100 revolutions?

A tire has a radius of 24" (rolling radius). What is

itiltifiteter?

What is its circumference? (rolling)

How far does it roll in one revolution?

in ten revolutions?

in 25 revolutions?



Activity # 3

A tire rolls 400". Its rolling circumference is 100".

How many revolutions did it make?

A tire rolls 600". Its rolling circumference is 120"

How many revolutions did it make?

Complete the blank spaces in the table below.

# of revolutions distance tire rolls rolling circumference

? 440" 110"

? 880" 110"

? 630" 105"

? 944" 118"

? 1373" 114.5".

26 ? 111"

21 ? 114"

98 ? 122"

400 ? 113.5"

20 360" ?

rolling
radius

rolling
circumference

distance
tire rolls

number of
revolutions

22" ? 13816" ?

20" ? 879.2" ?

26" ? 816.40 ?

23" ? 1227.74

20" ? 465" ?

23" 1000" ?

4' ? $280' ?

30" ? 1266" ?



1.

2.

3.

4.

5.

Activity # 4

Fill in the spaces below wheee there is a question mark.

In this first table the tread of the car will always be 60"

or 5'. The radius of the tires will be 12" or 1'.

radius

circumference

radius

circumference

radius

circumference

radius

circumference

radius

circumference

6. radius

circumference

Turning

24'

is- '

If'

outer tire inner tire
turning turning

24' + 30" 24' - 30"

1 9' P



I

I

I

In the seiies of problems below, assume the tread of a

car is 56" or 4'8".

turning outer tire inner tire
turning turning

7. radius ap'
circumference

8. radius

circu ::rence

9. radius

circumference

10. radius

circumference

11. radius

circumference

12. radius

circumference

13. radius

circumference

/

/2

/ 0

e

e

/q1

_ _
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In the table on the previous page are the data for the

revolutions taken by the inner tires and by the outer tires

of a car while it turns in a circle.

Explain to the teacher what would happen if the inner

tire were attached directly 'o the outer tire and the inner

tire turned exactly as it does on a car now.

Explain what would happen to the inner tire if the outer

tire turned exactly as it does now and the two tires were

fixed rigidly together.
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Rationale.

At times a distance cannot be measured directly. ror example:

How do you determine the length of the cable needed in the picture

below before the sign is put up?

One method of finding the length of cable needed is by use of the

Pythagorean theorem. This method of indirect measurement uses the

fact that once you know two sides of a right triangle, you can determine

the third side.

Behavioral Objectives:

Given any two sides of a right triangle, yoU will be a

able to find the third side with two decimal place accuracy.

Given the distance "a" and the distance "b" as in the

picture below, representing two legs of a right triangle, and

the use of the electronic calculator and square root tables,-

you will be able to find the length of the cable with an

accuracy of one font.



a

Information sources.

1. Read Data-brief #1

2. Read Data brief #2

3. Read Data Brief #3

4. Read Data Brief #4

Data-Brief #1

A right triangle has one angle that measures 900.

In any right triangle, the length of one short side squared (a-21-,

plus the length of the other short side squared (b2), equals the

length of the longest side squared

12

(c2).. a2 + b2 = c2

52 + 122 132

25 + 144 = 169

a = 3 , b = 4 , c = ?

a2 4. b2 c2

32 + 42 = c2

9 + 16 = c2

25 = c 2

5 = c



Can the triangle below be a right triangle?

52 + 62 72

25 + 36 = 49

61 # 49 Therefore it is not a right' triangle.

Data Brief it 2

If the side "b" in the triangle below is 6' and the longest

sid61,41" is 10', the length of the other short side is found by

subtracting.

a 2 + b2 = C2

a2 62= 102

a2 + 36 = 100

a2 = 100 - 36

a 2 = 64

a = 8

a



Here is another example. If the longest side is 26', and

one of the short sides is 24', how long is the other short side?

262 = 242 + x2

676 = 576 + x2

676 - 576 = x2

100 = x2

10 = x

Data Brief 4 3

In the triangle above you find the third side by setting up

the following equations and solving for the unknown.

62 +82 x2

36 + 64 = x2

100 = x2

10 = x

In the triangle below you solve for the length of the unknown

side in the following manner.

182 + x2 = 30

324 + x2 = 900

34:2 = 900 - 324

x2 = 676

x = nifir

x = 24



1
Data Brief # 4

You are going to need your sheet of square root tables at this

time. It is attached to this package.

Look in the column titled " No. " and find "16". Look in

the column titled "square root " directly across from the "16"

and you should find the number "4". This means that the square root

of 16 is 4; or written in math symbals

Find the square root of 3' ( 1/1" )

Do you see that

= 2.24

7 = 2.65

/RI = 11.96

To find the length of the third side of the triangle below set

up the problem in the following manner.

122 + 182 x2

144 + 324 = x2

468 = x2

/NW = x

21.633 = x114

IS'



Activity # 1

Each set of three numbers below represents the lengths of the

three sides of a triangle. Indicate by writing "yes" or "no"

after each triplet that, yes, the triangle is a right triangle,

or no, the triangle is not a right triangle.

6,8,10 5,13,12 2,7,8

26,19,24 7,8,9 12,15,9

7,25,24 15,12,8 12,16,20

9, 41,40 10,20,30 11,61,60

583,1344,1465 481,29,490 483,484,42

901 1260,1549 325,204,222 610,1189,1020

1889,1360,1311 1044,1165,517



Activity 1 2

In each pair of numbers below, the first is the length of the

longest side of a right triangle and the second is the length of

one of the shorter sides. Find the length of the third side.

5,4 10,6 15,9

26,24 15,12 10,8

20,16 50,30 500,300

5000,3000 100,60 2500,1500

35,28 1409,159 421,420

1301,51 269,260 449,351

365,364 229,221 281,231

409,391 221,220 221,171

1229,1221



Activity # 3

Find the third side of each right triangle. The answer

in each case will be a whole number.

lS

37

4------------'---, l(-0 1

)4

7

..---------
--------

5-6

53
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Activity # 3

A sign is to be hung as pictured. The cable support

on the building is 30' above the sign and the hook on the

sign is 16' from the building. How long a cable is needed

to help support this sign?



.. ^

Activity # 3

A sign company has to hang a sign as in the picture

below. How long a piece of cable should he make up?
......

The cable (x) as in the picture below, helping to support

the sign is cracking the window sill that it is attached to.

A new cal-de will replace it and will be attached to the roof.

The bar the sign is attached to is 16' below the roof and

the end of the bar ii; 12' from the building. How long should

the new cable be? )The dotted. line sill be the new cable.)



462

572

582

992

5672

8242

6662

2002

Activity # 4

Look up the following values in the book of tables.



Find the third side of the triangle in each case



Activity 4 4

of the cable (c) for each problem below.Find the length

-
1. a = 20, b = 12

2. a = 46, b = 10

3. a= 16, b= 11

4. a = 24, b = 19

5. a = 60, b = 11
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-- -Rationale

Oneof the longer tunnels ever built goes through a mountain

in France. Before the tunnel was started, the nlanners of the tunnel

had to know how long it would be so that they could extimate its

cost and appropriate the right amount of money. But vou can't

walk through a mountain so some other method of measuring hhd to

be used. This package explains one such method.

Behavioral objectives

.riven any angle between 0 and 90° you will be able to look

up its tangent in a trig table with -100% accuracy.

Given the tangent of an angle, you will he able to name the

nearest whole angle with 16accuracv.

Given e distance to measure that requires the use of the

tangent formula, you will be able to find the distance wanted

to the nearest whole number using the tangent formula, trig

tables, and calculator.

Pre-Test

716
Tan 63 =

Tan 71 =

Tan 32 =

Tan x = 1.0000, x =

Tan x = x

Tan x = .8201, x



You need to find the distance from

A to b. Draw a triangle that will allow

you to use the tangent formula tofind

the distance AB. When you have drawn your triangle

triangle, ask the teacher for the

measurements you will need to know.

I

Information sources:

Read Data Brief # 1 "Using the tangent table"

Read Data Brief 1 2 "rurther use of the trig tables"

Read Data Brief 1 3 "Common fractions and decimals"

Read Data Brief f 4 "Using the tangent formula"

Read Data Brief 11 5 "Using the theodolite"



sics pak 16-

Data Brief # 1

(et a trig table from the teacher.

Look in the column headed "angle" and find 20°. Look across

from 20° in the colUmn headed "tangent" and you should see "..3640"

This means the tangent of 20° is .3640 or in shorter form

Tan 20° = ,3640

Do you see that the tangent of 45° is 1?

Do you see that Tan 76° = 4.0108

Do you see that Tan 59° = 1.6643

--What is the tangent of 42°

You should have written down .9004.

Data Brief 1 2

Question: The tangent of what angle is .8098?

Answer: 39° is the angle.

Question: Tan x = .5774 What is x

Answer: x = 30, because Tan30° = .5774

The symbol- 8 is a nreek letter called "theta". Many times

greek letters-instead of our own letters are used to designate

anles.

-Tan 8 = 2.9042, 8 =

In the blank above you should have written 71°



Definition:

sics -yak 16-

Data Brief # 3

length of side opposite angle x
tan x

length of side adjacent to angle,x

In the triangle above
a

tan x =
b
--

5
If s = 5' and b = 7' :then tan x = =

'
7143

Look in your trig tables and find the number in the tangent

column closest to .7143.

Do you see that .7265 is closest?

This-means that angle x = 36° (approximately).

Find tan x = 7/8, x =

tan x = 15/11 x =

Your two answers should be 41° an 54°



r

Data Brief It 4

sics pak 16-

12

In the above triangle, the side 9" long is opposite the angle 8

The side 12" long is adjacent to the angle 0. And the side

15" long is the hypotenuse. The longest side is always the

hypotenuse.

In the triangle below, the side 12' long is opposite angle 8.

The side 5' long is adjacent to the angle 8. And the side 13'

long is the hypotenuse.

5

In the triangle below, 8 = 40°, the side adjacent to angle 0

is 100' long and the side opposite angle 8 is x. We want to

find x.
Opp.

tan0 =

x

'tan 41°. = 100

100

To find x you must multiply tan40° times 100. tan 40° = .8391

Thus .8391 times 100 = 83.91 feet. This is the length of the

side opposite angle 0,



c-

TA- AJ 60°

1,7 3 x 8.0

In the triangle at the left,
suppose a = 80 and 0 = 60°.
Find side b.

Data Brief # 5

For this work assignment you will accompany the teacher out

side and will carry out the actual measurement of distances

similar to the ones you have completed in this package at this



Ta

Tan 38°

Tan 26°

Tan 67°

Tan 88°

Tan 12°

Tan 17°

Tan 31° =

Tan 55°

Tan 0°

Tan 8°

Activity 4 1

Activity 4 2

Tan x = .6745, x =

Tan x * .9657 . x =

Tan x = .0875 x =

Tan x = .5543 x =

Tan x * 1.0355 x =

'Tan x = 1.8040 X la

Tan x = .3640 x =

Tan x = .4452 x

Tan x = 7.1154 x =

Tan x = .9999 x =

Tan x = .6000 X al

Tan x = .7811

Tan x = .0700

Tan x 2.144 X MI



1

Tan x = 6/6 x .-

Tan x = 3/4 x --

Tan x = C/17 v .

Tan x = 4/3 x =

Tan x = 7/3 x

Tan x = 1/6 x .--

Tan x = 2/3 x

Tan x = 4/9 x

Tan x = 1/17 x P.

Tan x = 4/5 x =

Tan x= 5 x =

Tan x = 2 x =

Activity # 3



Activity 0 4

/00 1

k I



Activity # 4

13

V av4 co aft Tftec ov op000tte atOco ok a (WI!) xon

A and B are trees on opposite sides of a deep gorge. Angle A

is a right angle. The distance fron A to C is measured and found'

to be 300'. Angle 8 is 38°. What the distance across the

gorge?



Activity 4

r3

1700

Above is a birds-eve view of a mountain and the surrounding

terrain. The railroads want to put a tunnel through from point

A to point B. Angle B is a right angle. The distance BC is

measured at 1700'. Angle 0 is 57'. Find the distance through

the mountain.



Activity f! 4

q3

The distance across this river in a canyon without wading

through the aligator infested waters. You set un the triangle

that will allow you to measure this distance and then ask the

teacher for the necessary measurements that will let you find

the width of the river.



'\ctivity f 4

-

A tunnel has to go through the mountain from point A to B

and then a bridge spans the river canyon from point B to C. vou

set up the triangles that you will need to measure these distances

and then ask the teacher for the necessary measurements that

will let you find the distances wv.ated.



Post TeSt.

Take the pre-Lest.
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Rationale:

At times it is not convienient to use the tangent

formula because of the difficulty in measuring either of

the legs of a right triangle. In the picture below, the

distance AB is to be measured, but the distance BC crosses a

river and is not easily measured. Therefore the distance AC

must be used as a reference distance to find the distance AB.

Since the only side of the triangle that is known is the

hypotenuse and the side wanted is opposite the angle measured

at C, the siffgFormula will be used instead of the tangent.

(abbreviated Sin).

Behavioral Objectives:

Given any angle between 00 and 90',_you will be ablS to

look up its sine exactly.

Given the sine of an angle, you will be able to find

the angle with one degree accuracyT-

Given a situation similar to the one pictured above,

where the side opposite a given angle is to be found amd the

hypotenuse is known, you will be able to find the distance



=

asked for by using the side formula, with whole number accuracy.

Pre-Test:

The sin 43° = ?

The sin 67° = ?

The sin x = .5G00, x = ?

The sin x = .R660, x = ?

Referring to the picture on the preceeding page of this

package -

If the hypotenuse- (AC) is 220 yards long, what is

the distance AB?

Information Sources:

1. Read Data brief # 1 "The Sine Function and the

trig tables."

2. Read Data brief 1 2 "The Sine Ratio."

Read Data brief # 3 "Using the theodolite."

Data Brief t 1

Look at your trig tables and find out 'what the sin 30°

is. You should get .5000.

Find the sin 42° It is .6691



In the triangle below, side AB is opposite angle . And

side AC-is the longest side and thus is called the hypotenuse.

solved by multiplying 80 x



Data Brief # 3

Get a theodolite and go outside with the teacher to

try some actual measurements using the sine formula.

sin 43° =

sin 56°=

sin 72° =

sin 12° =

sin 30° =

sin 60° =

sin 88° =

sin x = 0945, x =

sin x = .9135, x =

sin x = .4384, x =

sin x = .1045, x =

sin x = 4/7 x =

sin x = 5/11 x =

sin x = 9/10 x =

Activity # 1

.



Activity # 2
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Rationale:

Just because a plane is flying at 400 mph doesn't

mean he will travel a distance of 400 miles from one place

on the earth to another in one hour. Maybe he's flying

400 mph straight up. This means his ground speed is different

than his air speed.-

This package will demonstrate a method for computing

ground speed if the angle of elevation and air speed are known.

Behavioral Objectives:

Given the air speed and angle of elevation of an airplane

you will be able to calculate its ground speed with whole

number accuracy.

Pre-Test:

Find the ground speed of the airplane in the picture

below.



pre -Test (continued)

An airplane is climbing at an angle of 16* at a speed

of 375 mph. What is its ground speed?

Information Sources:

1. Read Data Brief # 1 "Cosine and the trig tables"

2. Read Data Brief # 2 "Triangles and Cosine"

3. Read Data Brief # 3 "Using the theodolite"

Data Brief 4 1

Use your trig tables for looking up the cosine of an

angle the same way you did for looking up sine and tangent.

Ekamp1e: Cos 10° = .9848

Cos 60° = .5000

Cos 30° = .8660

'Cos x = .8192

Cos x = .7075

x= 35°

x= 45°



Data Brief I 2

The cosine formula says Cos x-= A07

Referring to the pictui above, Line AC describes

the path of an airplane climbing at an angle x. Line AC

represents the speed of the airplane, not the distance it

is flying. Thus, line AB represents its ground speed.

Gicen that the airplane is climbing at an angle of

25° at a speed of 200 mph, Its ground speed is found in the

following manner.

Cos x =
14 y p

Cos 25° = -1-41-00

.9063 =

181 = 4(3

The ground speed is 181 mph.

Data Brief * 3

Pick up a theodolite and a teacher and go outside for

some actual measuring with Cosine.



Cor 320

Con 47° =

Cos 76°

Cos 45°

Cos 10°

Cos 89° =

Cos 67° =

Cos x = .1564 x =

Cos x = .7193 x =

Cos x = .8910 x =

Cos x = 6/7 x =

Cos x = 1/4 x =

Cos x = 7/9 x u

Cos x = 347/456 x =

Cos x = 23/450 x =
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Activity 2

Find the ground speed of the airplane in the above

picture if the air speed is 350 mph, and the plane is climbing

at an angle of 20

Find the ground speed of the airplane from the above

picture.

An airplane is climbing at an angle of 29 at a

speed (air speed) of 400 mph. What is its ground speed?

An airplane is climbing at an angle of 15 with an

air speed of 275 mph. What is its ground speed?
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NUMBER:
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DATA HANDLING

TITLE -. WHERE ARE You



Rationale:

At times when you are on the ocean or in the air, it

is helpful to kncw how far away different objects are. It'

is up to the navigator to decide which trig formula to use:

sine, cosine, or tangent. In this package you are the

navigator and you will pick which formula to use to get the

information asked for.

Behavioral Objectives:

Given different situations involving indirect measure-

ment by use of the sine, cosine, and tangent formulas, you will

be able to pick which of the three formulas to use and find

the distance with whole number accuracy.



Information Sources:

1. Read Data brief # 1 "Pick your formula - angles"

2. Read Data brief #.2 "Pick your formula - sides"

3. Read Data brief # 3 "Using the theodolite"



Data Brief # 1

In each problem on activity sheet # 1, you are to find

the measure of the angle designated by x, using the formula

noted inside the triangle.

example:

AID:r
cos x -

cos x
/0-90

Cos x = .8579

Using the trig tables(

wt,
GP 1 co;

lobo

,10 (approximately)

Data Brief # 2

In the above triangle, the side opposite 520 1-4

the known angle is the side wanted and the hy-

potenuse is known. For this set of data the Sine formula would

be the easiest to use because



N-,
---..

t7 250

Q Lt 0

In the above triangle, you are given the side adjacent

to the known angle and you want the side opposite the known

angle. Therefore the-easiest way to solve for x would be to

use the tangent formula because

ep
tan f3 =

tan 35* =

.7002 =

Data Brief # 3

X

P Li 0

Pick up a tape measure, a theodolite and a teacher and

go out side for some practical problems.

....--,..



Activity 1

Use the trig formula mentioned to firvl the angle x.

1'3 1,
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Activity # 2

Name the trig formula you are igcrig to use and show it

to the teacher before solving for the unknown.
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Because of the shallow \
water about island A, the ship

must stay in a charnel 1200' amay

:from the island. The man in the

lighthouse radios to the captain of

the ship and tells him that he is

2092' from the lighthouse, just as he is

passing directly opposite the island. What

is the ships didtance from the island if the

picture above represents the situation?

Which trig formula????

Suppose that instead of telling the boat

captain how far he was from the lighthouse, he told him

how far the island was from the light house. Which trig

formula world the ship's navigator use then?

How far is the island from the lighthouse?



at°

1

The above picture describes the following

situation:

A ship heading due west out of port sees a cloud of

smoke on the shore line due north of the port, at an angle of

28°. He knows he is 16,000' from the shore (about 3 miles).

Hov far up the coast is the fire?

Which trig formula ? ? ? " "?

Which trig fyymula would he use to find out how far the

ship is from the fire?

How far is the ship from the fire?

;Fit'
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Two airplanes are flying at an altitude of 10,000 feet.

The navigator in plane A is looking through his theodolite

and measures an angle of 21° just as the tower tells plane C

that he is directly overhead.

What trig formula would you use to find the distance

between the airplanes?

How far apart are the airplanes?

What trig formula would you use to find how far plane A

is from the tower (line AB).

How far is plane A from the tower?



Co 11. Co iti).ka
(STUDENTS INDIVIDUALIZED CAREER SOURCE PACKAGE)

SERIES: EXPLORATION

NUMBER: 374.8
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AREA: PUBLIC RECORDS, TITLES AND DEEDS

TITLE: THE $25,999 CAPER



Rationale:

Even a real estate broker or an escrow officer needs to

know math, and not just simple arithmetic. This package leads

up to the solving of a problem that actually came up in a Tucson

real estate office. The solution to the problem was worth $25,000

to the owner of the real estate office.

But even after the solution was presented to him, the real

estate man failed to capitalize on the information becadse he

didn't undersiand the math involved which was the use of the Law

of _Cosines and the solving of a second degree equation.

Behavioral. Objectives.

Given a problem to solve that requires the use of the Law

of Cosines, you will be able to set up the equation and solve

the problem with 3 decimal place accuracy, with the use of the

calculator and trig tables.

Information Sources:

Read Data brief 11 "The Law of Cosines"

Read Data brief 12 "the Quadratic Formula"

Read Data brief 13 "For $25,000, what is x"

Read Data brief #4 "The theodolite and the Law of Cosines"



Data Brief #1

The Pythagorean theorem states that

in any right triangle, as in the picture

to the right

a2 b2 c2

Q

There is also a "Pythagorean theorem" for any triangle, not

just right triangles. It is called the "Law of Cosines".

Using the triangle at the right as

an example, this law states that:

a2 + b2C2 = a -2abCosC

C

ti

Suppose that angle C = 900. Then solve the above equation

for c if a = 3, b = 4. (Remember that Cos90" = 0.)

Yini should get c = 5. This illustrates that the pvthagorean

theorem can be developed from the Law of Cosines.

If you have to find side b in a triangle the Law of Cosines

states thqp
b2 = a2 + c2 2acCosB

If you want to find side a the law states that

a2 c2 b2 - 2hcCosA.



Data Brief # 2

The quadratic formula allows you to solve any second degree

equation by plugging numbers into the formula and grinding out

the answer.

The formula states that if axe + bx + c = 0 then

-b +IA2 - 4,ac

x =
2a

a is the coefficient of the x2 term, b is the coefficient of the

x term and c is the constant.

Given the equation 4x2 + 6x - 7 = 0 to solve,

a = 4

b = 6

c = -7

Given the equation x2 + 3x = i3 to solve,

a = 1

b = 3

c = -13

This is not a mistake, c = -13. To put this equation in

the proper form to be solved by the quadratic formula the 13

has to be brought over to the other side of the equal sign.

At'this point you shoud understand that the a,b,c in the

quadratic formula have nothing to do with the a,b,c in the Law

of Cosines.



In the triangle at the right, if the

drawing is accurate find side c if

a = 4, b = 3 and A = 62°.

Since you are given angle A

you have to use the Law of Cosines

with an a by itself on one side of

the equal sign as illustrated below.

a2a = t_ 2
b2

2 ,.+ c -zbcCosA

16 = 9 c 2 -2(3) (c)Cos62°

0 = -7 +c2 -6(.4695)

0 = -7 + c2 -2.817c

Since we want to solve this equation for c, we will change

the letter c to an x. Thus,

Thus a = 1

b = -2.817

c = -7

0 = -7 + x2 -2.817x

0 = x2 -2.817x - 7
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Data Brief # 3

The following page of this package has a drawing of the

situation. As you read this page look at the picture and you

will understand the problem better.

A curved road cuts across a piece of property. The

curved road forms part of the circumference of a circle, and

the radius of that circle is known: 1604.86 ft. This radius

is measured from the center of the road to the center of the

circle. The road is 150 ft. wide altogether. The edges of

the road and the center line form three concentric circles.

The property line is cut by the three concentric circles just

as a transversal would be cut by three parallel lines an equal

distance apart. The problem is: do the three concentric

circles cut the property line into two equal parts? The

property line does not go through the (imaginary) center of the

circles, but is fairly close to it. In the drawing accompanying

this problem, the drawing of the curve of the road and the width

of the road are not drawn to scale. What you have to find is

Does x = 97 ft.

Your first job is to prove toa non-mathematician who had

high school geometry 40 years ago, that either the boundary

line is cut into equal parts or it isn't, by the circles.

Then prove your answer by _finding the length of x.

The company that originally drew up the deed for this

property assumed that x was 97 ft. The real estate man felt

that if it was shorter then his property along the side of

the road had been encroached on and he could probably get an

extra $25,000 from the county highway department because of this.
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With a theodolite and a measuring tape, you will

accompany the teacher outside to actually use the law of



Activity # 1

Using the Law of cosines find the information requested

below.

Find a if b = 6 c = 4 A = 60*

Find c if b = 3 a = 5 C = 40°

Find b if a = 10 c = 1 B = 30°

Find -cif b = 2 a = '6 c = 20°

Find a if b = 2 c = /Y A = 39°

Find c if b = / f a = 7 C = 45°

On the

For the two problems below, set them both up and show them

to the teacher BEFORE doing any arithmetic.-

Find c if a = 2 b = 4 A = 60°

Find c if a = / 7 b = / I A = 60*

1. A surveyor at C sights two points A and B on opposite

sides of a lake. If C is 5000 ft. from A and 7500 ft. from B,

and angle ACB measures 30 °, how wide is the lake?



ACTIVITY #

A RAILROAD COMPANY WANTS TO TUNNEL THRU A MOUNTAIN FROM

POINT A TO POINT B. TO MAKE AN ACCURATE ESTIMATE AS TO COST,

THEY HAVE TO KNOW HOW FAR IT IS FROM A TO Be THE ONLY PRACTICAL

PLACE TO SET UP A THEODOLITE IS AT POINT C.

AC MEASURES 1359 YARDS

BC MEASURES 111,5 YARDS

ANGLE C = 72*

WHAT IS THE DISTANCE FROM A TO' B. ?

EXPLAIN HOW YOU WOULD DO THIS PROBLEM IF THE HILL AT POINT

D BLOCKED YOUR SIGHT -OF POINT A. AND YOU CAN FIND NO OTHER PLACE

TO PUT THE THEODOLITE.



Activity # 2

Solve the following equations for all possible values of

x using the quadratic formula where necessary.

1. x2 + 7x + 12 = 0

2. x2 + 9x + 14 = 0

3. x2 + 3x - 70 = 0

4. x2 - 6x + 8 = 0

5. x2 - 10x + 9 = 0

6. X2 - 11X - 26 = 0

7. x 2 - X - 42 = 0

8. x2 - 3x_ + 1 = 0

9. x2 6x - 11 = 0

10. x2 - 3x - 8 = 0

11. x2 + 2x - 7 = 0

12. x2 - 3x - 11 = 0

13. x2 +.4x + 1 = 0

14. x2 + 9x = 22

15. x 2 = 7x - 10

16. -x2 + 13x = -30

17. x2 - 21x = -20

18. x2 + 8x = -15

19. x2 - 6x = 0

20. x2 = llx

21. 'x2 - 5 i.-- 4

22. x2 - 14 = -5x

23. 11 + x2 = -10x

24. 3 - x = X2

.
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ACTIVITY 1' 2

Use the Law of Cosines to solve for the unknown in the

following problems.f,The picture is fairly accurate.

1. A = 52°

2. A = 48°

3. B = 80°

64. C = 65*

b = 6.3 a = 8.4 Find c

a = 11 c = 9.1 Find b

a = 9 c = 7 Find b

a = 4 b = 9 Find c

b
C

Use the triangle below for the following problem.

5. B = 35° a = 14 b = 10 Find c

The drawing is accurate.



Activity 1 3

Find x.
ABC and

Use triangles
ACD.
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SUB-UNIT 392

r'IVEN A STATEMENT TO PROVE WITHIN THE FRAMEWORK OF THIS

UNIT, apfrUNIT 34V 3300,AND 359 YOU MUST BE ABLE TO FORM A

RIGOROUS PROOF OF THIS STATEMENT USING THE FOLLOWIN( PHRASES

IN YOUR REASONING!

EQUAL CENTRAL ANGLES HAVE EQUAL ARCS
AN INSCRIBED ANGLE MEASURES ONE -HAL' ITS ARC
A DIAMETER PERPENDICULAR TO A CHORD BISECTS IT

(2IVEN A TEST COVERING THIS MATERIAL, vou SHOULD BE ABLE

TO ANSWER 597oor THE 'QUESTIONS ACCURATELY,

"ATERIALS: l'EOMETPY TEXTBOOK

,n-t , 721_7T

DO ORAL EX, P, 725 WITH THE TEACHER

Dfl ',qPITTE1 rX, °. 77) 11 1-7, r)711,17,1

°PAD P 72

nEAD r).

n_
%A D,

7,

7, 7" TFACHEr"

EX, 333 41-17, nnri 11,1)1

ry 7/11 Tr'7HEn

7,-70 7y n,

W-7

TAKE TES'



TEST 382 p, 1

QUESTIONS

1. AC is a diameter, OB is a radius, and BC is a chord of0 0. Without intro- 1.

ducing any new labels, name

a. A minor arc.

b. A major arc.

c. A semicircle.

d. A central angle.

e. An inscribed angle.

2. Points X, Y, Z, and W lie on a circle 0.

a. if LXOY = LZOW, then XY ?

ANSWERS

a. (2)

b. (2)

c. (2)

d. (2)

e. (2)

2.

a. (2)

3. WHAT IS THE MEASURE OF AN ANGLE DETERMINED BY THE HANDS

OF A CLOCK AT 19- O'CLOCK?

4 . Points A, X, and B lieRm a circle as shown. AK is a tangent. Let point X 4approach point A as a limit.

a. Ray AX approaches as a limit.

b. The measure of BX approaches ? as
a limit.

C. The measure of L BAX approaches
as a limit.

d. Since LBAX = 1BX, Z BAK =

3

a.

.111
dC.

b.
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TEST 382 P.2

QUESTIONS

5 Points R, S, T, Q, and U lie on GO.
172 is a tangent, and SU is a diameter.

1.5." = sa., ST = 44°, QV = 32°.

a. L 1 --=, L2

b. L2= _L2

c. L. ... --t2

5 .a.-

b.

C.

ANSWERS

d. L4= d.?-2)

e. 15 = -2* e.

f. 16 = _12' f.

g. L7= _t2 g.

111, 18 = !°
1. 19 = 1.2
j. L 10 = _I_° j

8. AC and BD are chords of the circle shown. I.
a. If Z ATB = ne and :41 = 63°, CD = _L.°. a.

b. If L CTD > 69° and CD < sr, then AB _t_. b.

6 Complete the demonstration of Case 1 of the theorem
about the measures of inscribed angles.

Given: L RSV is inscribed in 00;
317 is a diameter.

To Prove: L RSV = ilk
PROOF

STATEMENT

a. Draw OR.

b. ZR ZS = ZROV.

c. OR = OS.

d. Z R in LS.

e. ZS + ZS 1.1 ZROVs

1. LS= iLRO V.

a.

b.

REASON

c.

d.

e.

f.



TEST 382 P. 3

7 . If chord RS of a circle is not a diameter, but
chord QT is a diameter, and QT I RS, what
can you conclude about AQRS?

8. Points A, B C, D, E, F, G lie on a circle in the
order named and divide the circle into seven
equal arcs. AC, DF, CE, and BF are drawn.

a. How are AC and DF related?

b. How are CE and BF related?

9 . PT is a tangent and PR is a secant of the circle. As secant PX rotates about
point P so that points X and Y approach each other,
a. Point X and point Y both approach

as a limit.

b. PX and PY both approach r a limit.

c. PX and PY both approach _L.. as a limit.

d. Since PR PS = PX PY, PR PS = (?)2.

QUESTIONS

10 . Given: 00 with diameter TX and chord RS;
71 .1 RS.

To Prove: RM SM;
RX

The proof begins with the statement "Draw UN and OS." Write the
remaining statements but ant any reasonsof the proof.

7.

8

a.

b.

9

a.

b

c.

d.

ANSWERS

10.
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SUB-UNIT 384

SIVEN A SIMPLE CONSTRUCTION 110 DO, YOU WILL BE ABLE TO

DO IT CORRECTLY AND YOU WILL BE ABLE TO STATE WHICH POSTULATE OR

THEOREM JUSTIFIES THIS CONSTRUCTION, YOUR PROFICIENCY IN THESE

SKILLS WILL BE JUDGED BY THE WORK HANDED IN,

Do CONSTRUCTIONS 1-12

Do w/s 384.2



w/s 384.2

1. DRAW AN ACUTE TRIANGLE AND BISECT EACH OF ITS ANGLES.

2. DRAW TWO SUPPLEMENTARY ADJACENT ANGLES. BISECT EACHANGLE
AND DEMONSTRATE TO THE TEACHER THAT A RIGHT ANGLE HAS BEEN FORMED.

3, CONSTRUCT AN ANGLE WITH A MEASURE OF 45°

4, DRAW AN OBTUSE TRIANGLE AND CONSTRUCT ITS MEDIANS.

5, DRAW A TRIANGLE AND CONSTRUCT THE PERPENDICULAR BISECTOROF EACH SIDE.'

6. CIRCUMSCRIBE A CIRCLE AROUND THE RIGHT TRIANGLE BELOW.

i

7. TRISECT AN ANGLE. VOU PICK THE ANGLE.



SUB-UNIT 386

..

GIVEN AN ACCURATE DESCEIPTION OF A SET OF POINTS, YOU SHOULD

BE ABLE TO NAME THE FIGURE THEY REPRESENT OR DRAW A PICTURE OF

THEM, YOUR PROFICIENCY WILL BE JUDGED BY THE WORK YOU HAND IN,

MATERIALS: GEOMETRY TEXTBOOK

READ P. 375-7

DO ORAL EX, WITH THE TEACHER P. 377

DO WRITEEN EX. P. 377 ti 1-9,15,23

READ p.379-80

DO ORAL EX, P. 381 WITH THE TEACHER

DO WRITTEN EX. P. 381 # 1,3,6

READ P. 382

DO ORAL EX, WITH THE TEACHER

DO WRITTEN EX, P. 3$3 f' 1,5,19,14



Introduction to the Fourth Quarter.

This quarter contains proofs involving circles,

geometrical constructions, loci, and co-ordinate geometry.

The subjects covered in this unit are useful in all

types of construction and the final unit deals with their

use in the steel industry.



Objectives.

During this quarter you will increase your knowledge

of careers in every cluster.

You will increase your awareness of skills necessary

for every job area in the steel industry, from garbage man

to engineer.

Given a statement to prove - wichin the framework of

this unit, and units 340, 330, and 350 - you will be able to

form a rigorous proof of this statement using the following

phrases in your reasoning:

equal central angles have equal arcs
an inscribed angle measures 1/2 its arc
a diameter perpendicular to a chord bisects it

Given a test covering this material, you will be able

to answer 60% of the questions accurately.

Given a simple construction to do, you will be able to

do it correctly and you will be able to state which postulate

or theorem justifies this construction. Your proficiepcy in

these skills will be judged by the work handed in.

Given a description of a set of points, you will be

able to name the figure they represent or draw a picture of

them. Tour proficiency will be judged by the work handed in.



When you have completed unit 388 you will be able to:

graph a quadratic equation
find the distance between any two points on a graph
recognize the equation of a circle
find the mid point of any line segment
find the slope of any line
recognize from their equations if two lines are

parallel or perpendicular
write equations of straight lines given two points

that sat sfy the equation

Given a test covering this material, you will be able to

answer 60% of the questions accurately.

When you have finished unit 390, you will be able to

name at least a dozen steel industry jobs that call for a

background in math.



c.r_L ypu s-loalu be able to:

.1ny .w.) points on a graph

LAic_ion a circle

L: ali'v line sument

of any line or parabola (at any point)

:.-orr their equations if two lines are
or perpendicular

Wri_ equations of straight lines given two
)(3ints that satisfy the equation

Given a -Les-_ covering this material you should be able to

Ianswer 60% o the questions accurately.

IQuest Given any two points you should be able to write

the equation of the straight line containing these points.

Materials: Geometry Textbook

Lo W/S 388.2

Read p. 399

Do Ural Ex. p. 400 with the Teacher

Do W/S 388.4

Read p. 404-5

Do Oral Ex. p. 405 with the Teacher

Do written ex. o. 406 #1-7



..a......111

Do Oral Ex. with the Teacher

Do Written Ex. p. 408 #1-6, 13, 19-22

Lecture for p. 410

Do Oral with the teaVer p. 411

-Do Written Ex. p. 411 #1,2,5,6

Do W/S 388.6

Do W/S 888.8

Quest Read p. 412-414. Do Written Exam

Read p. 419-422 Do Written Exam

ITake Test 388



SUB-UNIT 340

1IHEN YOU HAVE COMPLETED THIS UNIT YOU SHOULD BE ABLE TO
GRAPH A QUADRATIC EQUATION

FIND THE DISTANCE BETWEEN ANY TWO POINTS ON A GRAPH

RECOGNIZE THE EQUATION OF A CIRCLE

FIND THE MIDPOINT OF ANY LINE SEGMENT

FIND THE SLOPE OF ANY LINE OR PARABOLA (AT ANY POINT)

RECOGNIZE FROM THEIR EQUATIONS IF TWO LINES ARE

PARALLEL OR PERPENDICULAR

WRITE SIMPLE EQUATIONS OF STRAIGHT LINES GIVEN TWO

POINTS THAT SATISFY THE EQUATION

RIVEN A TEST COVERING THIS MATERIAL YOU SHOULD BE ABLE TO
ANSWER 69% OF THE QUESTIONS ACCURATELY.

QUEST RIVEN ANY TWO POINTS YOU SHOULD EE ABLE TO WRITE THE
EQUATION OF TH STRAIGHT LINE CONTAINING THESE POINTS.

MATERIALS: (EOMETRY TEXTBOOK,

DO W/S 5072 3Y10

READ P. 399

DO ORAL EX. P. 401 WITH THE TEACHER

DO W/S 0,2 316 67

REAR P. 404-F

DO ORAL EX, P. 405 WITH THE TEACHER

DO WRITTEN EX, P, 406 1-7



DO ORAL EX. WITH THE TEACHER

DO WRITTEN EX. P. 498 # 1-6, 13, 1q-92

LECTURE FOR P. 419

DO_ORAL WITH THE TEACHER P. 411

DO WRITTEN EX. P. 411 P 1,2,5,6

Do w/s 44014--

Do wfs

QUEST READ P. 412-414, Do WRITTEN EX.

READ P. 419-422 Do WRITTEN EX.

TAKE TEST ;IA- 3g t/



)(61,

TEST i1) P. 1

GRAPH THE PAIRS 07 EQUATIONS BELOW.

BIND THEIR POINTS OF INTERSECTION.

cIND THE DISTANCE BETWEEN THESE TWO POINTS.

A Y = X2 + 5

B Y = 3X + 3

C Y = X2 - 3

D Y = X 1

E Y = 4x' + 3

F Y = 8

G Y = X2 + 3X 5

H Y = -2x 3

WHAT IS THE SLOPE OF EQUATION. A AT X = 3

B AT X = -456

C AT X = -4

D AT X = 0

E AT X = 16

F AT X = 12.-h-

G AT X = -2

G AT X = 3

G AT X ' -1

H AT X = 4



TEST 3ON P, 2

PICK PAIRS OF EQUATIONS THAT ARE PARALLEL OR PERPENDICULAR, YOU

MAY USE GRAPH PAPER IF YOU WISH,

PARALLEL PERPENDICULAR

A Y = 2x 4

B Y = 3x 11

c 3y = 4x + 5

D X = -Y

E 2y = -5x + 1

F 2Y = 6x + 1

G Y= -1

H 3Y = 4x - 7

I Y= +7

8Y = -6x + 13

K Y = -5x + 3

L Y = X

M Y = 17x 14

N Y = -4x

WRITE THE EQUATION FOR THE STRAIGHT LINE THAT GOES THRU EACH SET

OF POINTS BELOW.

(2,5) (6,15)

(-2,-1) (6,3)

(3,-5) (1,-1) (4,-7)



16

USE RAH PAPER

w/s 30p

PLOT EACH EQUATION BELOW ON ONE GRAPH, YOUR AXES SHOULD COVER

THE WHOLE SIDE OF THE GRAPH PAPER, LABEL EACH GRAPH,

Y = X
Y = X + 2

Y=X+ 5
= x + 8

Y = X - 6
Y =X -10

USING INDUCTION, WRITE BELOW WHAT EFFECT THE CONSTANT TERM HASON THE GRAPH,

PLOT EACH EQUATION BELOW ON ONE GRAPH, USE A WHOLE SIDE OF

THE GRAPH PAPER. LABEL EACH GRAPH.

Y = X2 + 2

Y = X2 7

Y = X2 + 5 Y = X2 - 2

Y = X2 Y = X2 + 8

USE INDUCTION AGAIN AND MAKE A COMMENT ABOUT THE AFFECT THE

EXPONEENT HAS ON THE GRAPH, AND ALSO THE AFFECT OF THE CONSTANT.



SAME DIRECTIONS AS ON THE PREVIOUS PAGE.

V= 3

Y = 4x2 -5

Y = 2x2 + 3

Y =
3

Y 3X2

y = 0X. - 5

USE SOME INDUCTION ON THE COEFFICIENT OF THE X2 TERM.

SAME DIRECTIONS.

Y = 2x2 + 4x Y = X2 + 2x Y == +X
Y = -r-

USE INDUCTION ON THE AFFECT OF THE LINEAR TERM IN THESE EQUATIONS.

Page 2

GRAPH THE EQUATIONS BELOW, USE FOUR SETS OF AXIS TO ONE SIDE OF

THE GRAPH PAPER, ONE GRAPH FOR EACH SET OF AXES,

Y = X2 + 3x + 2

Y = 2x2 + 14x + 24

Y = 2x2 + 5x - 3

Y = x2+ 7x + 12

Y = 3x2 + x -2

Y = X2 + 2x + 4

FOR EACH GRAPH, IF Y = 9, THEN WHAT IS THE VALUE FOR X9



WITHOUT GRAPHING ANY OF THE EQUATIONS BELOW, LABEL EACH ONE

AS EITHER SYMETWItrIO THE X-AXIS OR THE Y-AXIS OR BOTH OR

NIETHER.

Y = X2

Y = X2 + 3

Y = X 4

x= Y2 2

Y = -X2

X2 + Y2 = 25

x = Y2 + 4x 3

Y = X2 7x + 3

l
Y oe- 4: -f

= /7,

x = 3y2 - 4

3x2 + 4Y2 = 15

Y= X3 + 3x2 5x + 1



FIND THE SLOPE OF EACH EQUATION BELOW

EQUATION
SLOPE

= x + 4
1

Y = X - 5
1

Y = 2x -3

Y = 5x - 1
5

Y = 4x 2

Y = 7 x + 3,456

Y = X 1

Y = X

3Y = 6x 7 (IT is NOT 6)

Y = 4- 3

Y = 4! X +:6

ly = 3x (IT is NOT 3)

Y = -2x -4

Y = -x -6

Y = 2

x = 6 Y
-1

X = 3 + 2y

S = 3x - Y'

-4Y = 6x + 1

x = 4

2x Y = 4

4y + 2x -7 = 0

2Y -8x + 3 = 0

3x + 4y = 2

3



aic.2
Page 2

THEOREM: Two NONVERTICAL LINES ARE PARALLEL IF AND ONLY IF

THEY HAVE EQUAL SLOPES,

FOR EACH PAIR OF EQUATIONS BELOW GRAPH THEM TOGETHER ON

ONE SET OF AXES.

Y = 2x 1

Y = 2x + 2

Y = X

Y = X + 4

Y = 3X + 5

2Y =

4RITE YES OR NO AFTER EACH PAIR OF EQUATIONS BELOW,

MEANING THAT THEY ARE PARALLEL OR THEY AREN'T.

Y = X 7

Y = X + 4

Y = 2x + 3

2Y = 4x -1

3Y = 2x 4

8Y = 4x 1

Y = -X + 3

3x + 3y = 0

Y = 3X + 4

Y = 3x

2v = 3x + 7

2Y = 2x + 6.5

4y = 19x + 6

2Y = 5x -4

4x -3Y -2 = 9

-

G1

t

Y = 1X

Y = ?X -1

= 3
h

3Y - 2x + 1

3x + 5y = 7

5Y= 3x 2



Page 3

THEOREM: Two NONVERTICAL LINES ARE PERPENDICULAR Ir AND ONLY IF

THE SLOPE OF ONE LINE IS THE NEGATIVE RECIPROCAL OF THE SLOPE

OF THE OTHER LINE,

GRAPH EACH SET OF EQUATIONS BELOW ON A SEPARATE SET OF AXES.

Y = X

Y = -X

Y = 2x 3

Y = + 1

Y = -3X -1

2Y = -6x+ 3

3Y = x -1

TELL IF EACH SET OF EQUATIONS BELOW XX ARE PARALLEL, PERPENDICULAR
OR NIETHER. (00 Po7 Cd,4PH)

ay

yz c
/0

=



*

(F"

31112.2

Page 3

PLOT EACH EQUATION BELOW ON ONE GRAPH, USE A WHOLE SHEET OF

PAPER. LABEL EACH GRAPH.

Y = -X2

Y = -X2 +6

Y = -X2 + 2x h

-Y = X2 -Y = -X2 + 3

USE SOME INDUCTION ON THE NEGATIVE SIGNS,
1

1

PLrT THE EQUATiON BELOW. USE VALUES FOR X

USE INTEGRAL VALUES FOR X BETWEEN AND INCLUDL'3, 5 TO -5

Y = X' Ox + 2

TRY SOME INDUCTION ON ALL EQUATIONS WITH AN EXPONENT OF 3.



I

(2,4) (5,10)

THE EQUATION FOR THE LINE THAT GOES THRU THE TWO ABOVE POINTS IS

Y = 2x

(3,12) (-2,-8)

THE EQUATION FOR THE LINE THAT GOES THRU THE TWO ABOVE POINTS IS

Y = 4x

(1,5) (3,13)
\-

THE EQUATION FOR THE ABOVE TWO POINTS IS

v = 4x + 1

TRY TO FIND.THE EQUATIONS THAT GO THRU THE FOLLOWING SETS OF POINTS.

3,-6

-2,19

7,15

0.0

2,4

0,0

0,9

3,h

8,5

3,1

4,-8

4,-99

2,5 8,17

-3,-3

3,4

1,3 3,9

-2,5

3,7

10,6

12,8

5,4 -2,4 -1,4



SUB-UNIT XI 390

WHEN YOU MAVE FINISHED THIS UNIT, YOU SHOULD HAVE A

BETTER UNDERSTANDING OF WHY A MATH BACKGROUND IS NECESSARY FOR

FINDING A JOB, IN SOME INDUSTRIES.

MATERIALS: "A JOB WITH A FUTURE IN THE STEEL INDUSTRY" BY

ROBERT 0. DAVIS.

BLUEPRINTS ARE SCALE DRAWINGS. REASONING AND ANALYZING

ARE THINKING SKILLS SUCH AS YOU COVERED IN THE BEGINNING OF THIS

YEAR. USING THE MATERIALS MENTIONED ABOVE, HOW MANY JOBS CAN

YOU FIND THAT MENTION THE NEED FOR THESE SKILLS.

LIST SOME OF THE JOBS.

WHAT DEFINITE MATH SKILL DOES A PIPEFITTER NEED?

WHICH OF THE SKILLS LISTED BELOW IS MENTIONED MOST OFTEM?

REASONING
ANALYZING
READ PRINTS
JUDGEMENT
INTERPRET DRAWINGS
ELECTRONIC SKILLS
MECHANICAL SKILLS

COMPARE THE JOBS THAT REQUIRE MATH SKILLS TO THE JOBS

THAT DON'T. WHAT DO YOU NOTICE ABOUT-AAtARIES?

Do ANY OF THE JOBS MENTIONED APPEAL TO YOU? WHY?

WHAT OTHER INDUSTRIES MIGHT HAVE JOBS THAT REQUIRE THE

SAME SKILLS AS MENTIONED FOR THE STEEL INDUSTRY?


